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1.0 INTRODUCTION

A number of waste management units Tocated on the Hanford Site in south-
central Washington State are being physically and/or procedurally closed in
accordance with applicable laws, regulations, and agreements. One unit, the
216-B-3 Pond System (B-Pond), consists of one main pond area, three expansion
ponds (often referred to as Tobes) and the 216-B-3-3 Ditch. This series of
ponds Ties immediately east of the Hanford Site's 200 East Area (Figure 1-1).
The B-Pond has been considered a Resource Conservation and Recovery Act of
1976 (RCRA) treatment, storage, or disposal (TSD) unit (Fcology et al. 1989, p
B-2} comprised of the following:

* Open section of the 216-B-3-3 Ditch, approximately 3,700 ft
¢« 216-8-3 Pond (main pond), approximately 35 acres
* 216-B-3A Pond (hereafter referred to as the 3A Pond), approximately

11 acres

* 216-B-3B Pond (hereafter referred to as the 3B Pond), approximately
11 acres

¢ 216-B-3C Pond (hereafter referred to as the 3C Pond), approximately
41 acres.

The B-Pond receives wastewater from a variety of sources in the 200 East
Area. The system is fully described in the 216-B-3 Pond System
Closure/Postclosure Plan {closure plan) (DOE 1990). Wastewater enters the
southwest side of the main pond via the 216-B-3-3 Ditch. The system is
designed to handle in excess of 28,000,000 gal/day. The discharge primarily
consists of atmospheric condensate, cooling water, potable water, and steam
condensate (DOE 1990, p 3-1). In 1989, over 3,000,000,000 gallons of water
were discharged to B-Pond (WHC 1990). Much of this is unfiltered, untreated
water originating from the CoTumbia River. Current discharges to B-Pond are
considered nonhazardous.

Some past discharges to B-Pond are suspected to have included waste that
would currently be regulated under RCRA (DOE 1990, p 1-1). Some discharges
have also included radicactive wastes.

Analysis of the pond soil and sediments is being conducted to assess the
possible presence and extent of hazardous waste contamination (DOE 1990, p 7-
1). Initial sampling efforts examined surface soil and sediment composition.
(For more detail refer to WHC 1991.) Subsequent activities have involved
drilling vadose zone boreholes.

This report summarizes the findings of three subsurface (vadose zone)
temporary characterization boreholes: 699-43-41H, 699-42-41B, and 699-41-41.
Areas investigated include the 3A Pond, the 3B Pond, and the 3C Pond (Figure
1-1). As proposed in the closure plan, one vadose zone borehole was drilled
in each lobe (DOE 1990, p 7-16).
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Figure 1-1. The Hanford Site and the Study Borehole Locations.
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1.1 REGULATORY BACKGROUND

The U.S. Environmental Protection Agency (EPA) and Washington State
Department of Ecology (Ecology) jointly administer RCRA in the State of
Washington. The EPA retains oversight authority while delegating to Ecology
enforcement of a state program consistent with or more stringent than the
corresponding federal program. The implementing regulations can be found in
the Washington Administrative Code (WAC) 173-303, "Dangerous Waste
Regulations”, and Title 40, Code of Federal Regulations {CFR), Parts 260-270.
Ecology's authorization includes administering TSD closures. However, tha
state is currently not authorized to enforce the federal Hazardous and Solid
Waste Amendments of 1984 (HSWA), which includes RCRA corrective-action
provisions.

The U.S. Department of Energy (DOE), EPA, and Ecology have entered into
an agreement called the Hanford Federal Facility Agreement and Consent Order
(Ecology et al. 1989), commoniy referred to as the Tri-Party Agreement. This
agreement affects environmental regulation at the Hanford Site. One of
purposes of this agreement was to ensure environmental impacts associated with
past activities are investigated, and appropriate response actions taken as
necessary to protect human health and the environment. The agreement seeks to
promote this goal in part, by identifying TSD units, identifying which units
will undergo closure and promote compliance with relevant RCRA permitting
requirements. The agreement also establishes "operable units" for addressing
potential environmental contamination from past practices.

The B-Pond is identified as a RCRA TSD unit that will be closed in
accordance with applicable laws and regulations (Ecology et al. 1989, Appendix
B). The B-Pond is considered an interim status, surface impoundment disposal
unit (DOE 1990, p 1-1).

Although current liquid discharges to the pond are not considered
hazardous or dangerous, RCRA closure has been necessitated by the concern that
B-Pond soil and sediments may "contain" hazardous or dangerous waste from past
activities. Environmental media such as water, soil, or sediments may be
managed as a hazardous waste when they contain a 7isted waste (EPA Office of
Solid Waste and Emergency Response memorandum, Cannon to Jorling, 1989, refer
to Appendix C). Generally, regulated hazardous characteristic wastes, for
instance wastes that are hazardous solely due to corrosivity, are no longer
regulated hazardous wastes when they Toose the characteristic that caused them
to be managed as such (40 CFR 261.3 (a)(2)(i)). Dilution and neutralization
for instance, can render a corrosive hazardous waste as nonhazardous.

Clean closure requires the demonstration that all dangerous and/or
hazardous wastes or waste constituents posing any significant hazard to human
health or the environment have been removed. The Tri-Party Agreement
describes three types of closure: closure as a landfill, clean closure, and
procedural closure (Ecology et al. 1989, Action Plan-Section 6.3). Clean
closure is the planned option for the portion of B-Pond addressed by this
report: the 3A, 3B, and 3C Ponds (DOE 1990, p 1-2). If a unit no longer
contains significant hazardous waste or constituents, no physical closure
action may be required.

According to the WAC 173-303, a specific scheme must be followed in
determining whether or not a solid waste is a regulated hazardous waste. This

3
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scheme requires knowledge of the process by which the waste was generated and
the attributes of the waste. Current Washington State designation procedures
(WAC 173-303-070), require generators to check their waste per specified
criteria in a specific order.

Under the "Dangerous Waste Regulations," a dangerous waste means a solid
waste designated via WAC 173-303-070 through 173-303-103 as either dangerous
waste (DW) or extremely hazardous waste (EHW). Those regulations use the
words "hazardous waste" to mean those solid wastes designated by 40 CFR 261,
and regulated as hazardous by the EPA. This document will henceforth be
consistent with existing state regulations by using the term "dangerous waste"
to mean waste regulated by WAC 173-303, including DW, EHW, and EPA hazardous
wastes.

Normally TSD units will have all hazardous substances addressed as part
of the TSD closure. However, disposal units such as B-Pond being closed in
conjunction with an operable unit may have hazardous substances (incTuding
radioactive constituents) addressed under the Comprehensive Environmental
Response, Compensation and Liability Act of 1980 (CERCLA) past-practice
authority (Ecology et al. 1989, Action Plan p 6-4). "Hazardous substances"
are defined in CERCLA Section 101(14). When investigation shows that a unit
no longer contains substantial dangerous waste or constituents, any remaining
CERCLA-only materials would be addressed as part of the past-practice process
designated for that operable unit (Ecology et al. 1989, Action Plan p 6-4).

The B-Pond is part of the 200-BP-11 operable unit (Ecology et al. 1989,
Appendix C).

1.2 PHYSICAL AND HISTORICAL SETTING

The B-Pond Ties on an arid jsolated tract of land near the center of the
Hanford Site. Water is supplied to the pond system through a series of lines
exiting the Site's 200 East Area. Water presently flows into the
approximately 35-acre main pond through the 216-B-3-3 Ditch.

The vicinity of the main pond has received liquid effluent from ac-
tivities in the 200 East Area since 1945. The Tevel of the pond and the
inflow have changed over time. Originally the pond was supplied through the
216-B-3-1 Ditch. 1In 1964 this ditch was replaced by the 216-B-3-2 Ditch. In
1970 the 216-B-3-2 Ditch was replaced by the 216-B-3-3 Ditch. The 216-B-3-3
Ditch is currently operative. Both the 216-B-3-1 and 216-B-3-2 Ditches were
radioactively contaminated and were removed from service and filled with soil
to reduce potential radioactive contaminant mobility.

The three expansion ponds, the 3A, 3B, and 3C Ponds, were placed in
service much later than the main pond. Flow from the main pond is directed to
the 3A Pond and then either to the 3B Pond or the 3C Pond. Flow is
controlied. Use of the 3A Pond commenced in October 1983 (DOE 1990, p 2-19).
The 3B Pond was in service from January 1984 until May 1985. The 3C Pond
became operational in 1985.

The 3A Pond is a shallow pond approximately 11 acres and 12 fi deep. It
was constructed using a cut-and-fill methed. In January of 1984 the dike
between the 3A and the 3B Ponds and adjacent to the connecting spiliway failed

4
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(DOE 1990, p 2-19). Overflow from the 3A Pond was contained in the previously
unused 3B Pond. FTlow to B-Pond was reduced, and the 3A and 3B Ponds were
removed from service for repairs. A trench approximately 30 ft wide and 5 ft
deep was excavated along part of the 3A Pond bottom to increase the pond's
infiltration capacity. Discharge was resumed to 3A Pond at a temporarily
reduced rate in the newly excavated area. A new spiliway was constructed to
connect 3B Pond. Debris from the dike failure was removed from 3B Pond. A
system of infiltration trenches were excavated in 3B Pond. Both ponds were
fully operational by June 1984.

The 3B Pond, which is currently dry, is alsc approximately 11 acres. It
has not been used since being removed from service in May 1985 (DOE 1990, p 2-
32). After being removed from service, the area was excavated to a depth
below the bottom of the former trenches. According to the closure plan, up to
7 ft of material was excavated from the pond bottom (DOE 1990, p 2-32).

The 3C Pond, approximately 41 acres in total size, has a series of eight
partially filled, parallel infiltration trenches into which water from 3A Pond
is usually channelled. The water in 3C Pond has never risen above the tops of
the trenches, which cover a much smaller total area than the pond itself. The
trenches are not usually wet along their entire Tength. The water level and,
therefore, the area wetted longitudinally vary with time.

A contingency pond, 216-E-28, was constructed in 1987 to provide
emergency overflow capability for B-Pond. This contingency pond lies north
and sTightly west of the main pond. The area is dry and has never been used.
The contingency pond is mentioned in this report only because it was one of
tgoliites used to generate background values for earlier comparisons (WHC
1991).

Sagebrush and native plants populate the undisturbed areas around B-Pond.
Typical littoral vegetation is naturally developing along the edge of the 3A
Pond and the trenches of the 3C Pond. Each of the three expansion ponds is
circumscribed by graveled and/or unimproved roads. Some adjacent areas
disturbed by spiliway construction, etc. have been revegetated.
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2.0 DISCUSSION OF RECENT WASTE HISTORY

This section summarizes dangerous waste releases to B-Pond since
October 1983 as described in the closure plan (DOE 1990). The general period
of operation for the expansion ponds was as follows:

3A Pond: October 1983 -- present
3B Pond: January 1984 -- May 1985
3C Pond: May 1985 -- present.

B-Pond had two points of inflow during the period from 1983 through 1992.
Water continuously flowed into the 216-B-3-3 Ditch via a pipe at the headend.
In additjon, midway to the main pond, flow was suppiemented by effluent from
the 216-A-29 Ditch. Wastewater discharged at the headend of the
216-B-3-3 Ditch since October 1983 has included raw water, sanitary (potable)
water, cooling water, steam condensate, filter backwash from the water
treatment plant, etc. (DOE 1990, p 3-2).  No contributing source has been
identified as a dangerous waste.

The unlined 216-A-29 Ditch is a separate TSD unit. It had been used as
an open ditch conveying wastewater to B-Pond. In 1991 it was decommissioned
and backfilled. Wastewater from the PUREX chemical sewer line had been
routinely released to the 216-A-29 Ditch before entering B-Pond. The open
216-A-29 Ditch extended over 2,000 ft before discharging into the
216-B-3-3 Ditch of B-Pond.

The closure plan {Rev. 0) Tists the Plutonium/Uranium Extraction {PUREX)
Plant chemical sewer 1ine as the most likely contributor of any dangerous
waste to B-Pond while the expansion ponds were operable (DOE 1990, p 4-3).
Documented refeases were assessed (DOE 1990, p 4-6). The following chemicals
were traceable components of the chemical sewer 1ine wastewater: potassium
nydroxide, sodium hydroxide, cadmium nitrate, hydrazine, nitric acid, and
sulfuric acid (DOE 1990, Table 4-3). A singie documented release to the PUREX
chemical sewer of solution containing ammonium fluoride and ammonium nitrate
occurred in July 1985 (DOE 1990, p 4-7).

The chemical sewer 1ine wastewater was conservatively judged to be a
regulated dangerous waste during some of those documented releases. Ap-
plicable designation codes are D002, WT02, U133, WTOl and DOG6. These
constitute all dangerous waste numbers Tisted on Revision 3 of the Part A,
Form 3, Dangerous Waste Permit Application submitted for B-Pond (DOE 1990, p
1-10). The last chemical sewer discharge suspected of being a dangerous waste
occurred in 1986 (DOE 1990, Table 4-3).

Each of the above releases to the 216-A-29 Ditch was designated as a
dangerous waste based on characteristics or criteria, except for those
releases containing hydrazine, a "listed" discarded chemical product (U133)
(DOE 1990, Table 4-3). Wastes designated D002 are deemed hazardous based on
corrosivity; D006, WTOl and WT02 wastes are requlated because of their
toxicity. These designations were not made on the average or representative
flow, but were based on specific incidences when high concentrations of
chemicals were documented to have been released from the chemical sewer line
to the 216-A-29 ditch.
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The chemical sewer 1ine wastewater attributes were estimated based on
process knowledge, and were not measured nor estimated at the point that the
216-A-29 Ditch empties into the 216-B-3-3 Ditch of B-Pond. The ciosure plan
specifically states that these designations were "at the point the chemical
sewer line enters the environment" (DOE 1990, p 4-6)}. Further attenuation
would occur as the liquid waste stream flowed the full length of the 216-A-29
Ditch, mixed with the additional flow of the 216-B-3-3 Ditch, and dispersed in
the main lobe before any flow to 3A, 3B, or 3C Ponds.
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3.0 SAMPLING ACTIVITIES

A Westinghouse Hanford Company (Westinghouse Hanford) sampling plan,
216-B-3 Pond Characterization of the Hazardous Waste Inventory in the Near-
Surface Soil and Sediments (WHC 198%a), in conjunction with approved
modifications and procedures, has been used in the B-Pond site charac-
terization effort. The sampling-plan sets forth-a phased approach toward
characterizing the soils and sediments of B-Pond.

Phase 1 was an initial sampling effort assessing near-surface soil
contamination within the main pond, the 216-B-3-3 Ditch, and the three
expansion ponds. Phase 1 included measuring constituents in two types of
background areas in the vicinity of the site. Phase 1 activities are
summarized in Phase I Characterization of the 216-B-3 Pond System (WHC 1991).

Phase 2 is planned as an extension of the Phase 1 characterization work
using data and knowledge gathered from Phase 1 and Phase 3.

Phase 3, the subject of this report, examines the vertical distribution
of potential contaminants beneath the surface soil. Field activities involved
drilling one vadose zone borehole in each of the expansion ponds. Soil
samples were collected and submitted for chemical analyses similar to those
performed in Phase 1. Additionally, some nonchemical data were collected in
conjunction with the drilling effort. Each hole was Togged by a qualified
geologist as drilling was performed. Some samples were submitted for physical
ana1ﬁs?s, such as grain size. Gross gamma logging was also performed on each
borehoie.

3.1 OBJECTIVE AND SCOPE

The objective of Phase 3 characterization sampling was to collect data
addressing the issue of potential vadose zone chemical contamination with
dangerous waste. Efforts focused on the subsurface of the three expansion
ponds. The current closure pian has proposed to address potential subsurface
contamination in the main pond with the remedial activities of the operable
unit, 200-BP-11. This report summarizes Phase 3 activities and findings.

This investigation was limited to the vadose zone, the portion of the
earth's crust above the water table. "Soil" is meant to be understood in the
context of environmental cleanup regulations. This report does not address
groundwater.

3.2 ANALYTES INVESTIGATED

Although B-Pond was declared a RCRA TSD unit, current discharge to the
unit is nondangerous waste. Although releases from the PUREX chemical sewer
line to the 216-A-29 Ditch TSD have been documented, existence of the
regulated characteristics or criteria in the downstream TSD (B-Pond) have been
postulated, but not demonstrated. Substances of concern are concentrations of
a potential waste residual that could cause the water, soil/(sediment), or
subsoil to be managed as a dangerous waste under Ecology's "Dangerous Waste
Regulations," (WAC 173-303).
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Constituents and/or attributes not regulated under the "Dangerous Waste
Requlations” are reported as part of the site characterization. It should not
be inferred that all analytes are pertinent to determining whether or not a
RCRA dangerous waste is present. For instance, the characteristic of radioac-
tivity is not a criterion for determining whether or not a waste is a RCRA
dangerous waste; however this information may be applicable to later CERCLA
work at the site. With regard-to listed waste; "generally detection in an
environmental media such as soil or sediment is sufficient to be of regulatory
concern. However, the EPA has allowed hazardous waste management to cease
when the constituents are less than de minimis Tevels--most commonly those
posing no health threat when directly ingested.

Inorganic parameters measured in Phase 3 include those listed in
Tabie 3-1.

Table 3-1. Inorganic Parameters.

Analyte EPA Method Analyte . EPA Method
Aluminum 6010 Magnesium ] 6010
Ammonia 350.3 Manganese 6010
Antimony 6010 Mercury 7471
Arsenic 7060 Molybdenum 6010
Barium 6010 Nickel 6010
BerylTium 6010 Nitrate 300.0
Boron 6010 Potassium 6010
Cadmium 6010 Seienium 7740
Calcium 6010 Silicon 6010
Chloride 300.0 Silver 6010
Chromium 6010 Sadium 6010
Cobalt 6010 Sulfate 300.0
Copper 6010 Sulfide 376.1
Cyanide 9010 Thallium 7841
Fluoride 300.0 Vanadium 6010
Iron 6010 Zinc 6010
Lead 7421

Spiit samples were analyzed and reported according to Contract Laboratory
Program (CLP) protocol found in the March 1990 Statement of Work (SOW) for
Inorganic Analysis. The following inorganic analytes were reported for split
samples: aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium,
chromium, cobalt, copper, cyanide, iron, lead, magnesium, manganese, mercury,
nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc.

Organic compounds evaluated at the primary laboratory include those
Tisted in Table 3-2.

10
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Table 3-2. Organic Parameters.

- Analytical Class EPA/Other Analytical Class EPA/Other
Method Method
—— e e e ]|
Pesticides/Polychlorinated 8080 | Dioxins/Furans 8280
biphenyls (PCBs)
Herbicides 8150 Volatile Organic ACD 2440
Compounds

Organophosphorous 8140 Base/Neutral/Acid ACD 2470°
Pesticides (BNA) Compounds

; Laboratory-specific, volatile organic analysis (VOA) method based on CLP protacol.
Laboratory-specific, base/neutral/acid (BNA) analysis method based on CLP protocol.

The specific chemicals reported for esach of the above categories can be
found in Appendix A. These lists contain only those routinely reported
compounds in each class. Additional volatile and semivolatile compounds couid
be reported as tentatively identified compounds (TICs).

Some split samples were also analyzed and reported according to CLP
protoco] for the following organic analytes:

Target Compound List Volatiles (CLP SOW 2/88--Rev. 5/89)

Target Compound List Semivolatiles (CLP SOW 2/88--Rev. 5/89)

Pesticide and PCB Target Compounds (CLP SOW)

One split, sample BOOGWS, was analyzed for semivolatiles by EPA 8270.

Radioactivity measurements were also made on Phase 3 soil samples. Gross
alpha, beta activity, “°Sr, and gamma activity radiochemical analyses were
conducted using EPA-900 series procedures.

A sample key showing sample identification numbers and associated field
data can be found in Table 3-3.

11
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Table 3-3. B-Pond Phase 3 Borehole Sample Key.
(3 sheets)
Sample Type Pond pepth? CM;:E;W‘ Interval® frcot:sgs:;ihﬁ? OL':JQ
BOOFK6 Reg | 3A 6.5 2/7/91 4.95  7.55 ] silty sand
B00FK7 Reg 3A 8.5 2/7/91 6.9 10.2 "
BOOFKE8 Reg 3A 10.5 2/7/91 9.6 11.75 Sand ,
80QFKY Reg 3A 13 2/7/91 11.8 14.0 Sandy Graveil
BOGFLO Reg 3A 14.5 277/ 13.5 15.7 "
BOOFL1 Reg 3A 16 2/8/91 14.7 17.0 "
BOOFLZ Phys 3A 21.3 271191 20.4 23 "
BOOFL3 Blank 3A --- 2/11/91 NA {Silica Sand Control
Sample)
BODFL4 Reg ZA 28 2,11/ 26.4 29.3 Sandy Gravel
BOOGRY Fdup 3A 28 2711/91 26.4 29.3 "
800GS0 Reg 3A 31.5 2/11/N 30.5 32.6 *
B0OOGS1 Reg 3A 36.5 2/12/91 35.55 37.71 Sandy Gravel/ Slightly
silty sand/ Sand
BOOGS2 Reg 3A 42 2713/ 40 .4 43,25 Sand
BOOGS3 Reg 3A 46.5 2713791 45.45 48.0 "
BOOGS6 Phys ZA 52¢ 2/16/9 51.13 54.10 silty sand
BOOGS4 Reg 3A 52.5 2714/91 51.13 54.10 Sardy Sitt
BOOGSS Spiit 3A 52.3 2/14/91 51.13 54.10 "
BOOGS? Phys 3A 54.5 2/14/91 533.0 55.6 sandy Silt/ Sand
800GS8 Reg 3A 57 2714/91 56 58.4 Sand
BOOGS? Reg 3A 66.5 2715/ 65.35 67.65 Sandy Gravel
BOOGTO Phys 3IA 68.5 2/15/91 67.5 49 .65 Sand
BOOGT1 Reg 3A 7 2719791 75.7 77.90 "
BO0GT2 Phys 3A 77 2719791 75.7 77.90 "
800GT3 Blank 3A -=- 2/20/91 NA (Silica sand Control
Sample)
BOOGT4 Reg 3A 85.5 2/21/91 84.1 86.68 sand
BOQGTS Fdup 3A 85.5 2/21/91 841 85.68 "
BOOGTS split 3A 85.5 2/21/91 84.1 86.68 u
BOOGT7 Reg 3A or 2/21/91 95.7 98.3 Sardy Gravel
BOOGTS Reg 3A 102 2/22/91 101.4 102.2 slightly Silty,
Slightly Gravelly Sand
BOOGTY Phys 3A 102 2722791 101.6 102.2 "
BOOGV( Reg 3A 122 2/26/M 120.7 123.2 Sardy Gravel
BOOGV1 Blank 3A .- 2727/ NA ¢silica sand Control
Sample)
800GvV2 Reg 3A 131 2727791 129.9 132.05 Sandy Gravel
BOOGV3 Fdup 3A 13 2/27/91 129.9 132.05 "
5006v4e Split 3A 131 2727191 129.9 132.05 n
BOOGVS Reg 3A 143.5 2728/ 142.75 143.85 "
BOOGV6 Reg 3B 1 374791 0 2 Silty Sandy Gravel
BOOGV7 Reg 3B 3.5 34/ 2.5 4.5 "
BOOGVE Reg 3B 5.5 344491 & 6.55 "

12
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B~Pond Phase 3 Borehole Sample Key.

(3 sheets)

Sample Pond Depth? Interval® frﬁ:sasofrfeih?l‘:ol.llg

BOOGVS Blank 38 - 3/5/NM NA (Silica sand Controt
Sample}

BOOGWO Reg 38 7.5 3/5/M 6.2 8.4 Sand

BOOGW1 Reg k] 9.5 375791 8.2 10.85 "

BOOGWZ Phys 38 9.5 3/5/91 8.2 1¢.85 n

BOOGW3 Reg k1] 13 3/5/M1 1.4 14.1 Sandy Gravei

BOOGW4 Fdup 3B 13 3/5/9% 11.4 14,1 "

BOOGWS split k) 13 3/5/91 1.4 14.1 "

BOOGWS Reg 3B 16 3/5/N1 4.4 17.1 Silty Sandy Gravel

BOOGWT Phys 3B i6 3/5/91 14.4 174 L

BOOGWS Reg I8 21 3/76/N 19.2 22.5 "

B00GWY Reg 38 28 37691 25.9 29.6 "

BOOGXO Phys K} 28 3/6/91 25.9 29.6 n

BOOGX1 Phys 3B 23 376/ 25.9 29.6 "

BOOGX2 Reg 38 3 3/76/91 29.5 32.2 u

BOOGX3 Reg 38 35.5 3/7/91 34.0 36.8 "

BOOGX4 Rey 3B 40 3/7/91 38.8 41.4 "

BOOGXS Reg k{:] 52 3/8/91 50.8 52.95 Silty Sardy Gravel/
Silty Gravel

BOOGXS Reg 38 61.5 3/8/91 40.0 62.6 gi:‘;y Sandy Gravel/
a

BOOGX7 Phys I8 61.5 3/8/91 450.0 62.6 »

BOOGXS Reg 38 70.5 3/8/M 69.6 71.8 Silty Sandy Gravel

BOOGX? Phys I8 73 371191 72.25 74.15 "

800GYO Blank 38 -~ 3/12/91 NA (Silica sand Contral
Sample)

800GY1 Reg k) 80.5 3/12/91 79.75 81.5 Gravelly Sand

BooGY2 Fdup 38 80,5 3712/ 79.75 81.5 "

BOOGY® split 3B 80.5 3/12/91 79.75 81.5 ®

BO0GZ20 Phys 38 84.5 3412/ 83.0 85.9 Silty Sandy Gravel

B00GZ1 Phys 3B 84.5 3712/ 83.0 85.9 "

BODGZ2 Reg B 90.5 3/12/91 89. $1.85 "

BOOGZ3 Reg 38 105 3714491 103.9 106.35 "

BOOGZ4 Phys 3B 105 3/14/91 103.9 106.35 "

B00GZS Phys 38 105 3/14/NM 103.9 106.35 "

BO0GZ& Reg 38 118.5 3/15/91 117.5 119.3 silt

BO0GZ7 Phys 38 118.5 3715/91 117.5 119.3 "

BOOGZ8 Reg ;) 123.5 3/718/91 122.3 124.7 "

BOOHOO Reg 3c 1 s 0 2 Sandy Gravel

BOGHO Reg 3c 3 3/15/91 1.5 4 "

BOOHO2 Reg 3c 5 3119/91 3.a87 5.8 n

BOOHO3 Reg 3ic 7 3/18/91 5.93 7.95 "

BOOHO4 Reg ic 4 3/18/91 7.93 .73 "

BOOHOS Fdup 3c 9 3718/91 7.93 9.73 "

13
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B-Pond Phase 3 Borehole Sample Key.
(3 sheets)

l l l a l Cotlection b l " Classification ’
Sample Type Pond Depth pate Interval from Borehole Log

|

80006 Reg 3C 11.5 3/18/M 10.56 11.93 Sandy Gravel/ Sand

BOOKO?7 split 3c 11.5 3718/%1 10.6 11.93 "

BOCHO8 Phys ac 12.5 3719/ 11.7 13.7 Sand

BODHO? Reg 3c 16 3719/ 15.0 17.0 Gravelly Sand

BOOK10 Blank i m.- 3720791 NA (silica Samd Control
Sample)

800H1T1 Reg 3c 20.5 3/20/91 19.5 21.5 Sandy Gravel

BOOH12 Phys 3c 26.5 3/20/91 5.6 27.8 Gravel

BAGH13 Phys 3c 26.5 3/21/91 25.6 27.8 "

BOOH14 Reg 3C 30 3721/91 29 31 slightly Gravelly Sand

BOOK15 Reg 3c k1 3725791 34.8 37.6 sandy Gravel

BOOK16 Reg ic 40,5 3/25/M 39 41.8 L

BOOH17 Fdup 3c 40.5 3725/ 39 41.8 "

BOOH18 Reg 3c 50 3725/ 48.8 50.8 "

BOOH19 Reg 3c &0 3/26/N 59.3 61.1 “

BOOKH20 Reg 3C 70.5 3/27/91 69.3 71.5 "

BOOH21 Blank 3c —-- 3727/91 NA (Silica Sand Control
Sample)

BOOKH2Z Phys 3c 78 3727/91 76.9 9.4 Sandy Gravel

BOOH23 Reg 3ic a0 3/2T/M 79.4 80.9 "

800424 split ic 80 3727/ 9.4 80.9 "

g Logbook interval midpoint rounded to the closest 1/2-ft.
¢ Source: Project Field Logbook.
coilected from liners 51.6-52.1 ft below surface.

Sample

Types

Reg
Phys
Blank
Fdup
split

nan

Hou

Regular sample for chemical analysis
Sample for physical analysis
Field originated, equipment "blank" silica sand sample for chemical analysis

Field duplicate sample for chemical analysis

split sample for independent chemical analysis

14
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3.3 DESCRIPTION OF FIELD ACTIVITIES

3.3.1 The 3A Pond

Several months before drilling, clean fill was used to construct a pad
extending over a small portion of 3A Pond. This pad was located along the
north shore of the pond, approximately 25 yd from the east corner.

Field sampling was initiated at the 3A Pond. The borehole, BH 3A-1,
(Tater designated 699-43-411) penetrated the former pond bottom. The first
sample submitted for chemical analysis was collected February 7, 1991.

Sampies were planned at 2-ft intervals for the first 10 ft below the former
pond bottom and at decreasing intervals thereafter until reaching groundwater.
A1l depths were referenced to the ground surface. The pond bhottom was
encountered at approximately 6.5 ft.

A cable tool drilling rig was used to drill the borehole. Drill rigs are
decontaminated before use. Samples were collected using a 5-in. outside
diameter stainless steel split tube with stainless steel liners. A 10-in.
outside diameter, schedule 40 casing was first used, followed by 8- then 6-in.
The 10-in. casing string was set at 20.4 ft. The 8-in. casing was set at
77.7 ft. Samples were collected per procedures of the Environmental Investi-
gations and Site Characterization Manual, WHC-CM-7-7 (WHC 198%b). Samples for
chemical analysis were placed in supplier-cleaned glass bottles.

Samples were screened for radioactivity using hand-held instruments.
A field photoionization detector (PID) was used to monitor for organic vapors.
No evidence of radioactive or organic contamination was found. Aliquots
submitted to an onsite 1aboratory also revealed no evidence of radioactive
contamination. Al1 aliquots were found to be below applicable administrative
limits for release from all radiologic controls. Applicable 1imits during the
project were detectable readings above background with field instruments or
Taboratory results exceeding either 60 pCi/g alpha or 200 oCi/g total
activity, including beta/gamma.

Gross gamma logging was performed on three separate days:

DATE LOG INTERVAL (FT)
February 8, 1991 5-19
February 20, 1991 4-79
March 1, 1991 45-142.

Larger cobbles and boulders made drilling difficult at approximately the
100-ft level. Afier samples BOOGT8 and BOOGT9 were collected (101.0-
102.2 ft), hardtooling was first employed. This required the addition of some
raw (Columbia River) water to the borehole. Drilling improved below 105 ft,
and hardtooling was discontinued. A small amount (approximately 0.5 gal) of
raw water was required at 112 ft to get recovery in the core barrel. The next
sampie interval was 120.7-123.2 ft, sample BOOGVO.

The final sample from the 3A Pond borehole was collected February 28,
1991 from a recorded depth of 142.75-143.85 ft. Recovery in the split spoon

15



N6 0 3

I

s
-3

7

2

3

7

WHC-SD-EN-AP-104 Rev. 0

was estimated at only 50 percent. Observations in the field log note the
sample as "very wet." The water level was measured at 142.75 ft from the
surface. Later, the casing was removed, and the borehole was backfilled,
abandoned, and marked accaording to standard procedures--Plugging and
Abandoning Characterization Boreholes Environmental Investigation Instruction
(EI1) 6.5 (WHC 1989b).

3.3.2 The 3B Pond

A cleaned cable tool drilling rig was set up at 3B Pond in Tate
February 1991. The borehole, BH 3B-1, (later designated 699-42-41B) was
located in the center of the dry Tobe. Drilling equipment was routinely
cleaned per EII 5.4 (WHC 1989b) before delivery/use at the site. Likewise,
direct contact sampling equipment (split tube assemblies, bowls, spoons, etc.)
is specially cleaned before use per EII 5.5, 1706 KE Laboratory
Decontamination of RCRA/CERCLA Sampling Equipment, (WHC 1989b).

Sampling was initiated March 4, 1991, The first sample, BOOGV6, was
collected with a split tube over the 0 to 2-ft interval. Recovery of
sample BOOGV6 and the next two samples was estimated at 50 percent because of
the coarse gravelly nature of the soil. Finer material was found below a

depth of 7 ft.

Driliing method and sampling frequency were similar to the other two
boreholes. Samples were planned at 2-ft intervals for the first 10 ft and at
decreasing intervals thereafter until reaching groundwater. Samples were
collected as previously described for the 3A Pond, except that there was no
fill material overlying the area to be investigated. Al1 depths were
referenced to the ground surface. The 10-in. casing string was set at
21.1 ft. The 8-in. casing was set at 78.2 ft. Samples were screened with
field instruments for radioactivity and/or hazardous organic vapors. No
evidence of radioactivity or organic vapors was found.

Gross gamma logging of the 3B Pond borehole was also performed on the
following three separate days:

DATE L.OG _INTERVAL (FT)
March 6, 1991 5-21
March 11, 1991 4-79
March 19, 1991 45-122.

The borehole was advanced by drive barrel to approximately 74 ft before
it was necessary to add any water. Only 1 gal of raw water was added to
progress drilling. This was about 6 ft above the next sample interval, 79.8 -
81.5 ft. Two samples, BOOGYl and BOOGYZ, were taken for chemical analysis
from the bottom two 1iners at this next interval.

A sample for physical analysis, B0O0GZ0, was collected from an interval
beginning at 83.0 ft. Although recovery in the split tube was good (est. 75
percent), there was insufficient volume for a representative grain size
analysis because of the amount of cobble. Sample BO0GZ1 was subsequently

16
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collected from the 5-in-diameter drive-barrel cleanout and submitted for grain
size.

Hard-tool drilling was required at 95-103 ft and at 109-113 ft. Thirty
gallons of raw water were used. Samples for chemical analysis potentially
affected by added raw water are BO0GZ3, B00GZ4, and BOOGZ6. In each case,
several feet of seil remained above the respective intervals when the last of
the water was added. o S '

The final sample, B00GZ8, a wet silt, was collected March 18, 1991,
Final depth of the borehole was 124.7 ft. The casing was later pulled and the
borehole abandoned per standard procedures (WHC 1989b, EII 6.5).

3.3.3 The 3C Pond

Sampling in 3C Pond began on March 15, 1991. The borehole, BH 3C-1,
(later designated 699-41-4) was located on dry ground between trenches in the
northwest quadrant of the lobe. The water surface in the adjacent trench was
several feet below ground Tevel at the borehole. The 3C Pond (a series of
trenches) was in active use at the time of this investigation, similar to 3A
Pond.

Drilling and sampling methods were identical to those previously
described. As with boreholes drilled earlier, sampling was more frequent in
the top portion of the borehole. Field monitoring of the samples showed no
radioactivity or hazardous organic vapors. Five samples were collected in the
first 10 ft. Samples for chemical analysis were collected using a 5-in.
outside-diameter split tube sampler. The 10-in. casing string was set at 32.1
ft. An 8-in. casing was used for the remainder of the borehole.

Most of the borehole was wet. Early samples were damp, but moisture
appeared to increase at about 18 ft. When drilling started at 19 ft,
March 20, there was no standing water in the hole. However, some difficulty
was experienced keeping material in the drive barrel. Moisture was a factor.
Poor sample recovery limited planned analyses in the 20-25 ft range. On the
morning of March 21, there was standing water in the hole. The starting depth
was 27.8 ft. Moist conditions abated, but did not cease for the remajinder of
the borehole.

Gross gamma logging at the 3C Pond was performed on two days as follows:

DATE LOG INTERVAL (FT)
March 22, 1991 5-32
March 28, 1991 0-77.

Soil below 74 ft was noticeably wetter. Intermittent saturated zones
were experienced to 80 ft. It was decided to terminate the borehole at this
Tevel because of continuing high moisture conditions. Final depth of the
borehole was 80.9 ft.
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The casing was removed and the borehole filled and abandoned in
accordance with standard procedures (WHC 1989b, EII 6.5). As with previous
sites, a brass survey marker was placed at the location.

Sampie BOOGS5, originating from the borehole at the 3C Pond, was later
reported by the laboratory as sample BOOGS. Based on date of submittal,
analyses requested, and review of documentation associated with the sample
this was determined to be simply a typegraphical error on the part of the
laboratory and will not affect interpretation of the results.

18
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4.0 SUMMARY OF RESULTS

4.1 ORGANIC CHEMICAL RESULTS

Organic analyses were performed on a subset of project samples in
accordance with project plans. All regular samples identified below were
analyzed for pesticides/PCBs, herbicides, organophosphorous pesticides,
volatile organic compounds, and BNA compounds.

3A Pond: BOOFK6, BOOFK7, BOOFKS8, BOOFK9, BOOFLO, BOOFLl, BOOFL4, BOOGS4,
B00GS9, BOOGT7, BOOGVS

3B Pond: BOOGV6, BOOGV7, BOOGV8, BOOGWO, BOOGW1, BOOGW3, BOOGWS, BOOGXE,
BOOGZ2, BOOGZ6, BOOGZ8

3C _Pond: BOOHOO, BOOHO1, BOQHO2, BOOHO3, BOOHO4, BQOHOS§, BOOH14, BOOH19,
BOOH23

A subset of the above were analyzed for dioxin and furan homologs. This
included all samples ‘except BOOGX6, BOOGZ2, BO0GZ6, BOOGZ8, BOOHOI, BOOHO4,
BOOHO&, BOOH14, BOOH19, and BOOH23. More analyses were performed than were
requested by Westinghouse Hanford. One planned dioxin analysis (sample BOOHO1
from 1.5- to 4-ft level of 3C Pond) was inadvertently omitted by the laborato-
ry. An examination of the Sample Analysis Request forms shows the primary
Taboratory did not correctly forward requests/samples to their subcontracted
laboratory.

Results of silica sand samples (BOOFL3, BOOGV9, BOOHl10), field duplicates
(BOOGW4, BOOHOS, BOOGRY) and split samples (BOOHO7, BOOGWS5, BOOGSS) are
discussed with each group summary appearing below.

Results of all regular samples analyzed for organic compounds are
summarized in Table 4-1, Organic constituents of interest were generally
undetected.

Nearly all results have been qualified as estimated, flagged with a "J"
by Westinghouse Hanford's Office of Sample Management (O0SM). The most common
reason is the comparison of sample (soil) holding times before extraction to
holding times applicable to water matrices. Compounds not on routine target
lists may have been reported as TICs. A1l TICs were routinely qualified as
estimated, "J", by the reporting laboratory.
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# y A J !
3 31 27 512061037
; All Analytes
Analytical Class Protocol Used Pond Kumber of < Detection Remarks
Reg. Samples Limit
e R e e
Pesticides/PCB EPA 8080 3A 11 Yes
3B 1 Yes
3c 9 Yes
Herbicides EPA 8150 3A 1" Yes
3B " Yes '
3c 9 Yes
Organophosphorous Pesticides | EPA 8140 3A 11 Yes List A (App. C)
3B 1" Yes List A, List B for 4 {owermost
3C 9 Yes List B (App. C)
Dioxins/Furans Modified EPA B280 3A i1 Yes (More analyses than requested)
k1 7 Yes
3c 3 Yes
Volatile Organic Compounds ACD 2440 3A 11 No Low level Acetone, Methylene Chlo-
{CLP VOA Protocol) ride, and 4-Methyl-2-pentanone
38 1t No Low level &-Methyl-2-pentancne
k14 8 No Low level Acetone
Base/Heutral /Acid Compounds ACD 2470 3A 1 No Multiple compourds reported
(Semivotatiles) (CLP BMA Protocol)
3B 1 No Multipte compounds reported
ic ¢ No Multiple compounds reported

‘T-tv =lqel
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4.1.1 Pesticides/PCBs

Tables 4-2 and 4-3 summarize results of the pesticides/PCB analyses.
Table 4-2 is based on the results of the 31 regular soil samples sent to the
primary laboratory. Table 4-3 shows the numerical results of each of the
three samples sent to the split Taboratory. All regular, field duplicate,
field split, and silica sand sample results are provided in Appendix A.

A1l pesticides and PCB results were reported as nondetectable by the
Taboratory, or were qualified as nondetected upon validation. Some Taboratory
reagent blanks at the primary laboratory contained traces of target analytes
(Arochlor-1254, beta-BHC, and Lindane). Some immediately associated B-Pond
soil samples also contained those analytes at very low levels--less than the
valid sampie quantitation 1imit (SQL). Consistent with established data
validation protocol, OSM gqualified some data as undetected at the SQL based
upen results of laboratory reagent blanks. No other analytes were reported by
the laboratory without an undetected ("U") laboratory qualification.

A1l samples, including silica sand and field duplicates, were extracted
outside the 7-day criterion applicable to certain water analyses, and were
thus qualified "J" by Westinghouse Hanford. All extracts were analyzed within
the allotted 40 days following extraction. High surrogate recovery on sample
BOOHO1 also contributed to Westinghouse Hanford's "J" qualification for all
analytes of that sample, although no target compounds were found. Recovery
was 193 percent, siightly outside the laboratory-reported quaiity control (QC)
Timits of 20-150 percent for a 105-wg/Kg nominal spike.

Results of each of the three silica sand and field duplicate samples were
consistent with the above. All values were reported as undetected by the
labaoratory or were qualified as undetected at the SQL. All six samples were
reported with sub-SQL- concentrations of arochlor-1254, and were qualified as
undetected at the SQL. Two silica sand field blanks (BOOFL3 and BCOH1O0) and
one field duplicate (BOOGR9) reported by the laboratory with Tess than SQL
traces of lindane were subsequently quaiified as undetected at the SQL based
on laboratory reagent blank results. The field duplicate BOOGRY contained a
trace of beta-BHC (0.77J wg/Kg) that was qualified as undetected at the SQL
(13 ug/Kg). No trace of beta-BHC was found in the associated regular sample,
BOOFL3; Taboratory reported value, 13 U ug/Kg.

Split samples were analyzed according to criteria set forth in the CLP
for pesticide and PCB target compounds. Validated results are shown in Table
4-3. Resuits confirm those of the primary laboratory. Targeted compounds
were undetectable in site samples. Compounds for which there were trace
contamination problems at the primary 1aboratory were undetected in samples
analyzed at the split Taboratory. One split sample, BOOGSS, was also
associated with a high surrogate spike recovery. This was attributed to a
co~-eluting interference. Seven of 12 matrix spike recoveries were outside EPA
QC limits. Although all analytes were undetected, results for BOOGS5 were
consequently qualified "J" by Westinghouse Hanford.
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Table 4-2. Pesticides/PCB Sample Result Summary
-- 31 Regular Samples.
- ALL RESULTS DETECTION LIMIT B MEDIAN
ANALYTE CAS # < DETECTION RANGE
LIMIT ? kg/Kg £9/Kg
4,41-DOE [~ 72-55-9 Yes 25 UJ - 310 UJ 120 W
4,4'-DDD 72-54-8 Yes 25 W - 310 W 120 WJ
4,47-DDT 20-29-3 Yag 25 U - 3100 120 UJ
Aldrin 309-00-2 Yes 13 W - 160 UJ 62
alpha BHC 319-84-6 Yes 13 U - 160 W 62 Ud
bata BHC 319-85-7 Yes 13U - 160 W 62 W
delta BHC 319-84-8 Yes 1304 - 160 W 62 uJ
gamma BHC (Lindane) 58-89-9 Yes 13U - 160 W 62 uJ
alpha-chlorodane 3103-71-9 Yes 130 W - 14600 UJ 620 WJ
gamma-Chiorodane 5103-74-2 Yes 130 W - 1600 W 620 U4
Dieldrin 40-57-1 Yas 25 UJ - 310 W 120 W
Endosul fan | 959-98-8 Yes 13 W - 160 WL &2 W
Endosulfan 1 33213-65-9 Yes 25 W - 310 W 120 w
Endosulfan Sulfate 1031-07-8 Yes 25 ud - 310 W 120 W
Endrin 72-20-8 Yes 25 W - 310 W 120 Ud
Endrin Ketone 53494-~70-5 Yes 25 W - 310 ud 120 W
Heptachlor 76-44-8 Yes 13U - 160 W 62 U4
Heptachlor Epoxide 1024-57-3 Yes 13 W - 160 wg 62 U4
Methoxychlor 72-43-5 Yes 130 UJ - 1600 UJ 620 uWJ
Toxaphene 8001-35-2 Yes 250 wJ - 3100 W 1200 UJ
Arcchlor 1016 12674-11-2 Yes 120 U4 - 180 W 130 W
Arochlor 1221 11104-28-2 Yes 120 Ud - 180 W 130 Wl
Arochlor 1232 11141-16-5 Yesg 120 UJ - 180 Wi 130 uJ
Arochlor 1242 53469-21-9 Yes 120 Ud - 180 W 130 UWJ
Arochlor 1248 12672-29-6 Yes 120 U4 -~ 180 W 130 W
Arochlor 1254 11097-6%-1 Yes 240 U2 - 360 UJ 260 Wy
Arachlor 1260 11096-82-5 Yes 240 U - 360 W 260 W

u
J
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Table 4-3. Split Sample Resuits for Pesticides/PCBs.
00HO7 00EWS 006552 Median”
ANALYTE cas # 3@/!(9 3:9/:9 an?g g:lg;{:r
_ I 1g/Kg
4,41-00E 72-55-9 17 U 160 | 190 120 UJ
4,4'-DDD 72-54-8" 7u 16 W 19 W 120 W
4, 4"-0DT 50-29-3 17u 16 W 19 W 120 WJ
Aldrin 309-00-2 8.3 W 8.0 UJ 2.7 U 62 UdJ
alpha BHC 319-84-6 8.3 W 8.0 w 9.7 W 62 U
beta BHC 319-85-7 3.3 W 3.0 uw 9.7 UJ 62 W
delta BHC 319-856-8 8.3 W 8.0 w 9.7 W 62 Ud
gamma BHC (Lindane) 58-89-9 a8.3u 8.0 WJ 9.7 W 82 W
aipha-Chlorodane 5103-71-9 83 uw 80 w 97 UJ 620 UJ
gamma-Chlorodane 5103-74-2 83 u 80 uJ 97 W 620 UJd
Dietdrin £0-57-1 i7uU 16 U 9w 120 wJ
Endosulfan I 959-98-8 8.3 U 8.0 WJ 9.7 W 62 uJ
Endosutfan 11 33213-65-9 7y 16U 19 W 120 Wd
Endosulfan sulfate 1031-07-8 17U 16 Ud 19 ud 120 uJ
Endrin 72-20-8 17 W 161U 1% U 120 wJ
Endrin Ketone 53494-70-5 17 U 16 U 19 Wd 120 Ud
Heptachlor 76-44-8 8.3 u 8.0u 2.7 W 62 W
Heptachior Epoxide 1024-57-3 83U 8.0u 2.7 W 62 uJ
Methoxychlor 72-43-5 83 U sy 97 ud 620 W
Toxaphene 8001-35-2 170 U 150 U 190 uJ 1200 uJ
Arochlor 1016 12674-11-2 83 U 80 U 97 W 130 wd
Arochior 1221 11104-28-2 a3 u 8oy 97 Wi 130 ud
Arochlor 1232 11141=16+5 83U saou 97 W 130 W
Arochlior 1242 53469-21-9 83 u 80 u o7 U 130 ud
Arochlor 1248 12672-29-6 83 u gou 97 W 130 W
Arachlor 1254 11097-69-1 170 U 160 U 190 uyJ 260 uJ
Arochlor 1260 11096~-82-5 17U 160 U 190 UJ 260 ud
p Sample misidentified on Form 1 as “B0O-GSY.
For comparison to split sample results.

U Compound was analyzed for but not detected at the stated limit.
J Indicates an estimated value.
BOCHO? and BOOGWS qualified "UJ" for some analytes because of a minor calibration anomaly.
BOOGSS qualified "UJ¥ because of high surrogate and high matrix spike recoveries.
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4.1.2 Herbicides

Analytical results were reported for 2,4-D (CAS # 94-75-7) and 2,4,5-TP,
also known as Silvex, (CAS # 93-72-1). Both herbicides were undetected in all
regular site samples, field duplicates and field silica sand samples. Sampie
reporting Timits ranged widely. Validated results ranged from 28 UJ -

4900 UJ ug/Kg for 2,4-D, and 3 UJ - 240 UJ ug/Kg for 2,4,5-TP. The median
regular sample result for 2,4-D was 150 UJ ug/Kg. The median regular sample
result for 2,4,5-TP was 15 UJ wg/Kg. A1l reguliar, field duplicate, field
split and silica sand sample results are shown in Appendix A.

All values were qualified by Westinghouse Hanford as "J" because the pre-
extraction holding time exceeded the 7 day criterion established for water
samptes. Once extracted, all samples were analyzed within the appropriate
40-day period. 2,4,5-TP was detected in one laboratory reagent blank, but no
results were qualified because herbicides were undetected in all site samples.

Split samples were not analyzed for herbicides.

4.1.3 Organophosphorous Pesticides

Organophosphorous pesticides were undetected in all soil samples. ATl
results were qualified by Westinghouse Hanford because extraction was outside
the 7-day criterion appiicabie to certain water analyses. Once extracted, all
samples were analyzed within the appropriate 40-day period.

Organopesticide analyses were subcontracted by the primary laboratory.
One of the applicable contracts changed during the Phase 3 project. This
resulted in an increase in the number of analytes reported for about
40 percent of the samples. All analytes were still undetected. Samples with
the increased analyte Tist include the following:

All samples from the borehole at the 3C Pond

Samples B0QGX6, BO0GZ2, BO0GZ6, and BOOGZ8 from the 3B Pond
Silica sand BOOH10

Field duplicate BOOHO5.

e & &

All regular, field duplicate and silica sand sample resuits are shown in
Appendix A.

Tables 4-4a and 4-4b summarize the reporting limits for all regular field
samples and analytes. Silica sand and field duplicates were reported to
similar limits. No contaminants were reported in laboratory bianks.

Split samples were not analyzed for organophosphorous pesticides.
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Organophosphorous Pesticide Reporting -~ 18 Reguilar
Samples (Short List).

[ ANALYTE CAS # AT.L RESU_I:TS DETEC-TIOH LIMIT MEDIAN
< DETECTION RANGE mg/Kg
LIMIT ? mg/Kg
Dimethoate &0-51-5 Yes 0.10 W - 0.13 W 0.1 W
tisulfoton 298-04-4 Yes 0.05 UJ -~ 0.06 W 0.05 W
Parathion ethyl 156-38-2 Yes 0.10 W - 0.13 W 0.1 W
Parathion methyl 298-00-0 Yes 0.10 W - 0,13 W 0.11 W
Phorate 298-02-2 Yes 0.05 UJ - 0.06 W 0.05 uJ
sul fotepp 3689-24-5 Yes 0.05 tJ - 0.06 UJ 0.05 uJg
Famphur 52-85-7 Yes G.16 Wd - 0.19 W g.16 W
Thionazin 297-97-2 Yes 0.05 W - 0.06 WJ 0.05 W
0,0,0-Triethyl 126-68-1 Yes 0.03 U3 -~ 0.03 W 0.03 w
phesphorothioate

U Compound was analyzed for but
J Indicates an estimated value.

not detected at the stated limit.
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Table 4-4b. Organophosphorous Pesticide Reporting -- 13 Regular
Samples (Long List).
ALL RESULTS DETECTION LIMIT MEDIAN
ANALYTE CAS # < DETECTION RANGE

LIMIT 2 ma/Kg mg/Kg
Azinphos methly 85-50-0 Yes 0.21 UJ -~ 0,24 W 0.21 W
Chiorpyrifos 2981-88-2 Yes ¢.05 tJd - 0,06 UJ 0.05 U4
Chiorpyrifos methyl’ 5598-13-0 Yes = ' 0.05 uJ - 0,06 W 0.05 uJ
Coumaphos 56-72~4 Yas 0.21 W - 0.26 W 0.21 W
Dematon 8065-48~-3 Yes 0.1 W - 0.12 W 0.1 W
biazanon 333-41-5 Yes 0.05 Ud - 0.06 UJ 0.05 U
DDVP (Dichlorvos) 62-73-7 Yes 0.1 ud - 012 W 0.1 W
Dimethoate 60-51-5 Yes 0.1 - 0.12 W .1 w
Disulfoten 298-04-4 Yes 0.05 W - 0.06 W 0.05 w
EPN 2104-64~5 Yes 0.05 uJd - 0.06 UJ 0.05 ud
Ethion 563-12-2 Yes 0.05 ud - 0,06 W 0.05 WJ
Ethoprop 13194-78-4 Yes 0.1w -0.12W 6.1 W
Fensulfathion 115-90-2 Yes 0.1 W - 0.12 W 0.1 W
Fenthion 55-38-9 Yes 0.05 ud - 0.06 U 0.05 W
Malathion 121-75-5 Yes 0,05 UJ - 0,06 W 0.05 udJ
Merphos 150-50-% Yes 0.1 u4 - 0.12 W 0.1 W
Mevinphos 7786-34-7 Yes 0.1u - 012 W 0.1 W
Monocrotophos 6923-22-4 Yes 0.21 ud - 0.26 W 0.21 W
Naled 300-76-5 Yes 0.21 W - 0.24 WJ 0.21 ud
Parathion, ethyi 56-38-2 Yes 0.05 uJ - 0.06 UJ 0.05 ud
Parathion, mathyt 298-00-0 Yes 0.05 uJd - 0.06 U 0.05 W
Phorate 298-02-2 Yes 0.65 Ug - 0.06 W 0.05 W
Ronnel 299+84-3 Yes 0.05 UJ - 0.06 W 0.05 W
Sul fotepp 3689-24-5 Yes .05 uJ - 0,06 UJ .05 W
Sulprofos 35400-43-2 Yes 0.05 uJ - .06 W 0.05 W
TEPP 21646-99~1 Yes 0.21 W - 0.24 W .21 W
Tetrachiorvinphos 22248~79-9 Yes 0.26 UJ - 0.31 W 0.26 UJ
Trichloronate 327-58-0 Yes 0.05 UJ - 0.06 W Q.05 w

U Compound was analyzed for but not detected at the stated limit.
J Indicates an estimated value.
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4.1.4 Dioxins and Furans

Some Phase 3 soil samples were submitted for the analysis of total tetra
through octa dioxin and furan homologs. These highiy specialized analyses
were planned for the first few samples from each of the vadose zone boreholes.
Evidence has shown that dioxins do not readily migrate through soil and
dioxins are not suspected to have been disposed of at the site. Sampling and
analysis was intended to demonstrate that the vadose zone was not contaminated
with such compounds.

Samples were analyzed using a modified version of SW-846 Method 8280,
(Rev. 0) (EPA 1986). Dioxin analyses, Tike organophosphorous pesticide
analyses, were subcontracted by the primary laboratory. A 10-g aliquot of
each sample and laboratory blank (sodium sulfate) were spiked at the
analytical labaratory before extraction W1t§ an internal sta& ard solution
conta1ning go ng each of c-2 3ﬁg 8-Tcbo, _°C-2,3,7,8- TC F, “C-PeCDD,

13C-PaCDF, '*C-HxCDD, , *C-HxCDF, "¢- -HpCDD, B¢ HpCDF and C- OCDD A summary of
the performance aga1nst these internal standards is shown in Table 4-5.

Table 4-5. Internal Standard Percent-Recovery Summary
Dioxins and Furans (25 Samples).

TCOD PeCOD | HXCDD HRCDD ocop TCDF PeCDF HXCDF HpCDF

AVERAGE 65.08 66.56 48.08 59.8 63.48 59,72 62.8 79.72 72.76

RANGE- Max 84 98 85 71 98 83 84 103 92

L Min 37 36 44 43 ¥ 26 49 61 55
L= =

Additional Taboratory QC included blank, matrix spike, and duplicate
analyses. Results were within established acceptance 1imits.

A1l soil aliquots were extracted outside the 7-day criterion applicabile
to certain water sampies. Results shown in Appendix A were conservatively
qualified "UJ" by Westinghouse Hanford because of the time between field
sampling and extraction. Periods between sampling and extraction ranged from
3 weeks to 50 days. Once extracted, all samples were analyzed within the 40-
day criterion established for extracts.

Detection Timits were calculated and reported by the Taboratory when
target compounds were not found. The concentration corresponding to a signal-
to-noise ratio of 2.5 was reported as the detection 1imit for each analyte.
A1l results reflect these Timits and are reported with "U" qualifiers in
Appendix A.

The result for sample BOCHOI (see Section 4.1) is missing; however, this
should have minimal impact on the chemical characterization of 3C Pond vadose
zone. Samples taken above and below BOOHO1 were not found to have any
detectable dioxin or furan target compounds. (This is also consistent with
samples from other areas of B-Pond.)
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4.1.5 Volatile Organic Compounds

No volatile organic compounds of significance were found. However, three
identifiable compounds were reported in the regular samples: methylene
chloride, acetone, and 4-methyl-2-pentanone. Only methylene chloride is known
to be a 40 CFR Part 261 Hazardous Constituent and WAC 173-303-9905 Dangerous
Waste Constituent. A1l regular, field duplicate, field split, and silica sand
sample resuits are shown in Appendix A.

Traces of three unidentified compounds were reported in sample BOOGVS.
This was the deepest 3A Pond borehole sample (~143.5 ft). It was from a
saturated zone. (The sample was noted as "very wet" in the field logbook.
A percent moisture on the VOA aliquot was not reported.)

Samples were spiked with surrogate compounds to monitor method perfor-
mance. Recoveries are summarized in Table 4~6. Performance on matrix spike
and matrix spike duplicates was also reviewed as part of data validation and
found to be within accepted Timits. Some VOA results were gqualified during
data validation based on holding times and laboratory reagent blanks.

Table 4-6. VOA Surrogate Percent-Recovery Summary
(37 Samples--50 wg/Kg Spikes)

SURROGATE QC LIMITS (%) MEAN (%) MANIMUM (%) MINIMUM (%)
Toluene-d§ 81-117 103.4 115.4 %1.2
Bromoflucraobenzene T4-121 101.1 109.2 91.0
1,2-Dichiorethane 1 70-121 102.0 110.7 86.9

Methylene chloride was reported in BOOFK7 (4 J wg/Kg) and BOOFK8 (3 J
ug/Kg). These were the second and third samples, respectively, collected from
the 3A Pond borehole. No other suspected traces of this analyte were identi-
fied in the 29 other regular site samples, 3 field duplicates, 3 silica sand
samples, or 9 laboratory reagent blanks. Methylene chloride in each sample
was reported at Tess than the minimum detection level reported for all other
samples. Reporting limits on other samples ranged from 5 U - 8 U yg/Kg, with
5 U ug/Kg being the most common value.

Methylene chloride was reported by the laboratory (before Westinghouse
Hanford validation) with a "J" qualifier flag. This indicates an estimated
value. According to CLP protocol and given evidence of detection, some
analytes may be reported by the laboratory at levels below the CLP contract
detection Timit and flagged as estimated. The EPA CLP Statement of Work for
Organic Analysis has historically used 10 yg/Kg as a contract-required
quantitation 1imit (CRQL) for methylene chloride in soil. This figure is
based on wet weight, and must be adjusted upward based on the percent moisture
for comparison to results reported on a dry-weight basis. The reporting
methods used by the Phase 3 laboratories are based on this protocol. Results
were reported on a dry-weight basis.

Although methytene chloride was not reported in blanks, it is a common

laboratory contaminant. It can also diffuse through the septum of VOA sample
containers in shipment or storage. Acetone, another common volatile solvent,
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was also reported in each of the two -samples reported with traces of methylene
chloride. These sampies contained the highest and second highest reported
levels of acetone.

Acetone was reported in only 6 of the 37 validated VOA samples analyzed
at the primary laboratory. Reported concentrations were 64, 55, 13, 17, 27,
and 49 ug/Kg. Five of the incidences were associated with two sam-
pling/shipment days (from 3A Pond) and two analytical batches. Sample numbers
were BOOFK7, BOOFK8, BOOFLO, BOOFL3 (silica sand blank), and BOOGRI (field
duplicate). The sixth occurrence was in sampie BOOH19 from 3C Pond. Not all
samples collected and shipped in common were analyzed on the same day. Eight
samples shared the characteristic of having been collected/shipped and
analyzed in association with a sample where acetone was reported. None of the
three immediately associated laboratory blanks showed traces of acetone,
although another laboratory blank during the project was reported at 26 ug/Kg.
One of the eight samples was a silica sand field blank. Acetone was reported
in the silica sand blank at 17 ug/Kg. The other two silica blanks submitted
during the project were not reported to contain acetone. Acetone was also not
reported in BOOFL4, the regular sample associated with the field duplicate,
BOOGRI.

A1l individual sample results for acetone are less than four times the
amount reported in one of the three project silica sand blanks. ATl acetone
results are also below the SW-846 (EPA 1986) practical quantitation 1limit
(PQL) discussed below. Acetone is highiy soluble in water. If acetone was at
a quantifiable concentration and originated from percolating wastewater, there
should be a positive correlation between sample moisture and acetone content.
The evidence does not support correlation.

The compound 4-methyl-2-pentanone, also known as methyl isobutyl ketone,
was reported by the Taboratory at 3 J wg/Kg in sample BOOGVS, BOOGX6, and
BOOGZ2. (The "J" qualifiers have the same meaning as for methylene chloride.)
The contract-required quantitation limit (CRQL) and nominal reporting limit of
4-methyl-2-pentanone is the same as methylene chloride, 10 pg/Kg. For all
other 28 regular samples, 3 field duplicates, and 3 silica sand blanks, 4-
methyl-2-pentanone was reported as undetected at the adjusted CRQL. Although
not reported in either of the two immediately associated Taboratory blanks,
the compound was reported at precisely the same concentration in one of the
nine Taboratory VOA bilanks reported for the project. This rate of occurrence
(as well as concentiration) is not significantly different from that found for
site soil samples. A related compound, the aldol condensate 4-hydroxy-4-
methyl-2-pentanone, was a chronic contaminant in semivolatile analyses at the
primary laboratory. (A1l occurrences of that compound were qualified as
undetected TICs caused by prolific laboratory contamination. Because of this
they are not shown in Appendix A, but concentrations frequenily exceeded
20,000 ug/Kg in many semivolatile analyses.)

The validation procedure used to produce the data listed in Appendix A
qualifies data based only on laboratory blanks. Appendix A data have not been
qualified based on results of project silica sand field samples. Consistent
with EPA validation guidance, the procedure emplioyed to evaluate Taboratory
blanks uses a 10X rule for evaluating common laboratory contaminants,
including acetone. Resulis less than 10X the concentration in an associated
blank are qualified as undetected at the reported concentration.
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Frequently instrument capabilities alone are not the primary limitation
of measuring low-ievel organic compounds. Other aspects of the procedure,
such as sample preparation and handling, are important parts of the
measurement system. For instance, a single VOA aliquot of sample BOOH19 was
collected and shipped for analysis. It was divided by the laboratory and
analyzed in triplicate as a regular, matrix spike, and matrix spike dupiicate
sample. Acetone was measured at 49 and 47 ug/Kg respectively in two portions,
yet undetectable (11 U wg/Kg) in the third.

In recognition of such factors, EPA has established practical
quantitation 1imits (PQLs) for those methods used to determine whether a solid
waste is a hazardous waste within the definition of Section 3001 of RCRA.
Practical quantitation 1imits are estimates of the Towest concentrations that
can be reliably measured by a given analytical procedure. Washington State
"Dangerous Waste Regulations" (WAC 173-303) reference EPA's SW-846 (EPA 1986)
manual in setting apalytical protocol standards. The EPA has published &
u#g/Kg as a PQL for methylene chloride in soil measured by SW-846 method 8240.
The corresponding PQLs for acetone and 4-methyl-2-pentanone are 100 and 50
Mg/Kg (EPA 1986). EPA recognizes that PQLs are highly matrix dependent and
may not always be achievable. Again, these figures are based on wet weight
and must be adjusted when compared to results reported on a dry-weight basis.

Although not currently discussed in the "Dangerous Waste Regulations”
(WAC 173-303), regulations under other authority such as Washington State's
"Model Toxics Control Act" (WAC 173-340) reference EPA's PQLs in establishing
de facto de minimis reguiatory limits (see WAC 173-340-707 Analytical
Consjderations). Other factors, including toxicity, are also considered.

The EPA is not known to have issued any general rules on environmental
media de minimis Tevels of 40 CFR Part 261 Appendix VIII hazardous
constituents. It has historically been EPA's policy that such levels are
determined on a site-specific basis (57 FR 958 et seq.). The EPA's proposed
RCRA Corrective Action rules (55 FR 30798 et seq.) give an example of a soil
methylene chloride concentration meeting the criteria for a media action
Tevel. This action Tevel is a conservative health-based Tevel based on
ingestion of contaminated soil. The toxicity of methylene chloride is such
that the proposed action level is 90 mg/Kg (equivalent to 90,000 wg/Kg).
Likewise, conservative health-based concentration action Tevels for acetone
and 4-methyl-2-pentanone are 8000 mg/Kg and 4000 mg/Kg, respectively.

4.1.6 Base/Neutral/Acid Compounds

Phase 3 soil samples showed no semivolatile target compounds at concen-
trations above their respective CRQL. Only two target compounds were reported
in site samples, benzoic acid and diethylphthalate. Each occurrence was
qualified as estimated, "J", by the laboratory because both had less than CRQL
concentrations. Both were also reported in at least one laboratory blank,
although not the one "associated" with those particular analyses according to
the employed data validation procedure. Al1 regular, field duplicate, field
split, and silica sand sample results are shown in Appendix A.

Surrogate compounds were used to monitor method performance. ATl
surrogate recoveries were within acceptable Timits. A performance summary for
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all regular, duplicate, and silica sand sampies submitted to the primary
laboratory is shown in Table 4-7. A17 matrix spike and duplicate recoveries
met QC specifications.

Table 4~7. Semivolatile Surrogate Percent-Recovery Summary
(37 Primary Laboratory Samples).

Surrogate Mitrc_l;esnzene 1,1;?__{310::\;[, Terphenyl-d14 | Phenol-dé Zgénu:i-o 2,4,;;;;!:rm
Spike added 100 100 1060 200 200 200
(ra/Kg)

Mean 57.2 65.8 83.1 S54.6 51.8 52.2
percant-

recovery

Standard 17.2 20.4 14.8 16.1 13.3 17.4
deviation

Q¢ limits % 23 - 120 30 - 115 18 - 137 24 - 113 25 - 121 19 - 122

While benzoic acid is not Tisted as a RCRA Appendix VIII- or
WAC 173-303-9905 Dangerous Waste constituent, benzoic acid was reported ing
of the 37 samples, (regular, field dup11cate, and silica sand samples). In
each case, it was reported at less-than-one-fifth of the nominal less-than
reporting limit of 5000 pg/Kg. Seven occurrences were associated with sampies
extracted February 24, 1991. Al]l of the samples were from the upper 28 ft of
the 3A Pond borehole. The remaining two occurrences were associated with
samples extracted March 7, 1991. These were the first two samples from the 3B
borehole. Neither immediately associated batch blank was reported with traces
of benzoic acid, nor were other site samples in the batches. However, one of
seven laboratory blanks reported with Phase 3 samples did contain benzoic
acid, estimated at 1500 J ug/Kg, which is below the CRQL. This concentration
is greater than that estimated in the nine vaiidated samples.

Diethylphthalate was reported in only three regular samples and one split
sample. Diethylphthalate appears on both the RCRA Appendix VIII and WAC 173~
303-9905 1ist. A1l occurrences of diethylphthalate were qualified as estimat-
ed, flagged with a "J", because of Tow concentration. A1l occurrences were
less than half the less-than reporting Timit of 1000 pg/Kg. Reported
concentrations were 170 J, 210 J, and 370 J ug/Kg. One of the independently
analyzed split samples was reported at 95 J wg/Kg. That sample was collected
simultaneously to with the regular sample reported at 210 J xg/Kg by the
primary laboratory. Sample numbers and location are as follows:

BOOFK7 (3A Pond-8.5 ft)
BOOGS4 (3A Pond-52.5 ft)
BOOGZ2 (3B Pond-90.5 ft)
Split BOOGS5 (3A Pond-52.5 ft).

e & & @

No evidence of the phthalate compound was found in the associated
laboratory blanks; however traces were suspected in two of the seven blanks at
the primary Taboratory, (a higher rate than the samples). The phthalate
compound was reported at 670 J and 540 J ug/Kg in those Taboratory reagent
blanks. As a result, some samples were qualified undetected at the CRQL.

None of the three split laboratory blanks or three silica sand samples showed
traces of this particular phthalate, though both groups contained other
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phthalates. Phthalates are commonly found at Tow levels as field or laborato-
ry contaminants.

The EPA CLP SOW for organic analyses has traditionally defined an
acceptabie semivolatile analytical method blank as one containing a
concentration Tess than or equal to the CLP CRQL, except for target compound
phthalate esters. An acceptable blank may contain a concentration of less
than or equal to 5X times the targeit compound phthalates. This reflects the
widespread use of phthalate compounds and the difficulty of aveiding sample
cross-contamination bias. The key issue of whether a particular single
jsolated sample is representative must be considered.

The fact that both the regular sample, BO0GS4, and its associated split,
BOOGSS were reported with traces of diethylphthalate suggests at Teast some of
the occurrences may have had a field origin (true or artificial)}. Although
the compound sinks in water, phthalate esters are readily sequestered by or
adsorbed on organic residues and solid surfaces in environmental water
systems. This should lead to accumulation in the near-~surface sediments and
subsequent Tong-term Tow-level release if wastewater disposal activities are
the true source of diethylphthalate. Introduced spurious contamination from a
common field source is also a possible source, which would cause such samples
to actually be unrepresentative of site conditions.

The few and isolated nature of the occurrences, low concentration, and
apparent lack of decreasing concentration with depth suggest that the
occurrences are an artifact of the measurement system and not a reflection of
site conditions. Although trends with depth are opposite of a pond sediment
source, the values are too Tow to be considered reliable indicators of
contamination. The overall measurement system is simply not capable of
reliably characterizing the mean diethylphthalate concentration at such minute
levels. From a singie split spoon of soil, the sample standard deviation
calculated using the two independently analyzed samples, B00GS4 and BO0GSS, is
81.3 ug/Kg. A 90-percent one-sided small sample confidence interval for the
true mean of the location encompasses zero. Based only on the demonstrated
reproducibility at this one location for which two, supposedly positive,
independent analyses were performed, one cannot reliably consider the
concentration of diethylphthalate different from zero.

Semivolatile results, in contrast to the Phase 1 study results, showed
frequent TICs, averaging approximately 13 per sample for the primary
laboratory and slightly more than 3 per sample for the split laboratory. In
addition, laboratory batch blanks averaged approximately 14 TICs per blank at
the primary laboratory; no TICs were seen for blanks at the spiit laboratory.
Most of the TICs were either unidentifiable or only generically identifiable
compounds. The large number of TICs reported by the primary laboratory for
both samples and blanks suggest that their occurrence must be interpreted with
some skepticism.

The majority of TICs were rejected on validation because identical
compounds occurred at similar concentrations in the immediately associated
laboratory batch blanks. Nevertheless, some TICs remained after validation.
A surprisingly similar number of TICs were present in the average validated
sample resuits from the primary and split laboratories--sTightly Tess than
four and slightly greater than three, respectively, after validation. Silica
sand field blanks were not considered in the employed validation procedure.
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They were submitted only to the primary laboratory. On average, they con-
tained four validated TICs per sample.

One compound identified as a validated TIC is listed on the RCRA Appendix
VIII or WAC 173-303-9905 Dangerous Waste Constituents List. The identified
compound is dimethylhydrazine (CAS # not reported by laboratory). Three
occurrences, (BOOFL1, BOOGRI, and BOOFK9), were associated with a single
analytical batch; however, BOOFK9 was flagged to indicate the analyte was
found in an associated Taboratory reagent blank. The laboratory did not
specifically report this compound in the identified associated labaoratory
blank, (Tab ID 910225-170). The laboratory has not been able to produce a
definitive explanation for this apparent anomaly. Application of validation
criteria to TICs resulted in rejection of this particular TIC in sample
BOOFK9, but not BOOFL1 or BOOGR9--even though all were supposedly in the same
analytical batch. Reported concentrations and qualifiers were 600 JY- and 460
J-ug/Kg, respectively. No other Phase 3 samples contained this compound.

4.2 INORGANIC CHEMICAL RESULTS

A1l inorganic results with attached data qualifiers are listed in
Appendix A. The results are summarized by two tables. Calculated statistics
can be confirmed using values Tisted in Appendix A. Further comparisons of
these results are made in Section 5.

A1l regular samples are summarized in Table 4-8. Values are summarized
by showing the total number of samples analyzed, number of less-than-
detection-Timit values, median, mean, upper 90-percent limit of the mean,
standard deviation, percent coefficient of variation, and range for each lobe.
A standard deviation, upper confidence limit, and percent-coefficient of
variation were not calculated for analytes that were rarely or never at
detectable concentrations. For those analytes that were undetected in a
minority of samples, analytes were assumed, for summary calculation purposes,
to have values equal to their reported "less-than" values. Concentration
qualification flags are shown for the minimum and maximum values of each lobe.
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7 3 27 5196 21
Number of Samples Percent Range
Analyte Pond < Detection | Median Mean Upﬁ;ﬁ?ﬁ% pset\zﬁaiﬁ:, Coefficient i j
Totat Limit of Variation | Minimum Maximum
Aluminum 3a 20 5100 6160 6584 1427 3 3800 9600
38 20 6000 6975 7866 3001 43 4500 17000
3C 15 4000 5987 6333 998 17 4600 8300
Amonia 3A 24 21 <0.001 <0.001 NG NC KC 0.001 U 0.001
38 17 17 <0001 <0.001 NC HC e 0.001 0.081
ic 15 15 <6.001 <0.001 NC NC KC 0.001 U 0.001
|
Ant imony 3A 20 16 5.2 <5.8 HC NC KC 4.6 U 14
38 20 20 <5.1 <5.1 NG NC AC 4.9 5.8
3C 15 15 <5.2 <5.2 NE NC NC 4.8 5.3
Arsenic 3A 21 0 1.5 1.7 1.97 0.805 46 0.79 4.2
38 20 1 <}.35 2,25 2.90 2.171 3 0.59 U 7.2
3c 11 0 1.7 1.46 1.76 0.713 49 0.65 2.5
i
{ Barium 3A 20 71.5 71.1 74.1 10.2 14 53 #
38 20 78 77.6 80.7 10.4 13 62 9
3c 15 3 80.5 90.6 29.3 36 50 170
Beryllium 3A 20 0.35 0.36 0.38 0.073 20 0.23 0.53
18 20 0.35 0.38 0.42 0.130 34 0.29 0.88
3c 15 0.30 6.31 0.33 0.058 19 0.21 0.41
{
| Boron 3A 20 <4.6 <452 5.55 3.46 77 0.39 U 9.3 I
18 20 7.0 6.99 7.57 1.98 28 3.7 12 1
c 15 <7.7 <7.37 8.89 4.38 59 0.42 U w |
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Hunber of Samples Percent Range
« Upper 90% Standard 5ok
Analyte Pond : Median Mean POl g Coefficient
4 Totat |° Df}::‘?:‘m Limit Deviation | c yariation | Minimum Maximun

Cadmivm 3A 20 4 0.66 |  <0.78 0.96 0.42 54 0.28 U 1.6

38 20 1 <0.98 <1.06 1.19 0.44 41 0.31 U 1.8

ic 15 0 1.7 1.72 1.89 0.50 29 1.0 2.5
calcium ETY 20 0 8000 § 8305 9055 2524 30 3400 14000

38 20 0 7250 7415 7994 1949 26 3000 13000

ic 15 0 6800 7193 7686 1419 20 5300 11000
‘ Ny
| Chloride ETY 21 21 <20 <18,2 NC HC HC 1 U 20

3B 20 20 <20 <20 NC NC NC 20 U 20

ic 15 15 <20 <20 NC NC NC 20 U 20
Chromium 3A 20 0 7.55 8.17 2.35 3.98 49 3.1 16

38 20 0 10.35 12.0 13.6 5.39 45 5.1 25

3 15 0 7.30 9.73 11.2 5.64 61 4.1 27
Cobatt 3A 20 o T 12.0 12.6 2.04 17 7.0 15

38 20 0 13 | 12.2 12.8 2.07 17 7.3 15

3c 15 0 13 2.4 13.1 1.94 16 8.1 16
Capper 3A 20 [} 16 18.3 20.5 7.31 40 10 45

35 20 0 19 19.4 20.7 4.44 23 13 33

i 15 a 17 17.4 18.6 3.40 20 13 26
Cyanide 3A 11 10 <1 <0.9 NC HC NC .12 J 1w
| 38 1 11 <1 <0.7 NC NC NC 0.1 1wl

3 9 8 <0.1 <0.4 NC e NC 0.1 uwl 1 w
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Number of Samples Percent Range
. Upper 90% Standard < s
Analyte Pond 1 Median Mean T g Coefficient

Y Total | * DE?;‘;:"’" Limit beviation | ¢ variation | Minimum Maximum

Fluoride 3A 21 9 <2 <1.5 HC NC NC 0.6 2.2

k1] 20 13 <2 <2.1 MC NC NC 2 U 3

3C 15 12 <2 <2.0 NC NC KC 2 2.2

Iron 3A 20 26000 24700 2.58E+04 3813 15 16000 J 29000
3B 20 26000 25500 2.65E+04 3269 i3 17000 30000 U

3c 15 25000 25200 2.64E+04 3590 14 17000 31000

i

Lead 3A 21 3.83 4.89 5.97 3.722 76 2.1 ] 13

3B 20 3.15 5.2 6.58 4.535 a7 2.2 i 20

ic 11 2.5 4.99 8.43 8.316 167 1.8 30

Magnesjum 3A 20 4900 5035 5385 1178 23 3800 8700

3B 20 4500 4785 5142 120% 25 3600 ! 8400

3 15 4500 4513 4711 569 13 3700 ﬁ 5800

)

Hanganese 3A 20 340 334 350 54.3 16 250 J 440
3B 20 310 322 335 42.5 13 270 410 4

3¢ 15 300 313 329 44.3 14 250 400

Hercury 3A 21 21 <1.0 <1.0 NC NC NC 1.0 1.0

38 20 20 <1.0 <1.0 NC NC NC 1.0 1.0

3c 7 7 <1.0 <1.0 NC NC NC 1.0 1.0

Molybdenum 3A 20 15 <i.05 <1.18 NC NC NC 0.96 2.4

38 20 8 <1.2 <1.25 1.34 0.30 24 0.99 2.0

ic 15 " <i1.0 <1.18 NC NC HC 0.97 U 2.2
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Humber of Samples Percent Range
- Upper 90% Standard .
Anaiyte Pond : Median Mean P PR Coefficient
4 Total < Df:_::g.:wn Limit Deviation of Variation Minimun Maximum
Hicket 3A 20 5 10 10.9 12.2 4.26 39 5.9 24 f
3B 20 1 11.3 12.2 3.01 27 8.2 21 "
3c 15 ) 10 10.6 1.6 2.87 27 6.8 18
Nitrate 3A 21 21 <20 <18.2 RC NC NC T W 20 W
3B 20 20 <20 <20 NG NC HC 20 W 20 W
3c 15 15 <20 <20 NG NC HC 20 W .20 u
pH (Field) | 3A 21 0 7. 7.0 7.2 0.42 6 7.6
33 20 7.5 7.3 7.4 0.30 7 8
3¢ 15 7.5 7.5 7.6 0.40 7 8.1
Potassium 3 20 820 905 1007 345 38 530 1800
38 20 780 1013 1181 566 56 660 y 3000
3C 15 860 853 925 179 21 550 i 1100
selenium 3A 12 12 <0.54 <0,70 NC NC NC 0.49 T 1w
38 1 1 <0.52 <0.53 NC NC NC 06.50 6.6t U
k{s [ [ <0,52 <0,52 NC HC HC 0.51 4,52
Silicon 3A 20 445 437.0 478 137 31 270 B850
| k1] 20 300 324.5 347 70 21 240 450
| 3¢ 15 300 326.7 349 66 20 250 460
Silver 3 20 12 <0.64 <0,75 NG e NC 0.56 1.5
3B 20 20 <0.61 <0.62 NC NC HC 0.58 0.70 U
3c 15 15 <0.62 <0.62 NC KC NC 0.58 0.66 U

‘8- °Lqel
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Kumber of Samples Percent Range
; Upper 90% standard o
Analyte Pond : Madian Mean T PR Coefficient
naty Totat | © Df?;?g'm Limit Deviation | t"uoriation | Winimum Maximum
Sodiun 3 20 0] 280 %9 | 404 186 53 170 810
3B 20 a 405 402 445 146 35 180 710
3c 15 0 435 479 520 17 24 270 730
Sulfate 3A 21 2 <20 <18.4 KC NC HC 1 24
38 20 5 <20 <2.7 NC NC NC 20 39
i 15 <20 <20.4 NC NC NG 20 26
Sulfide A 1 1 <0.1 <0.1 NC NC NC 0.1 0.1 I
3B i1 10 <0.1 <0,1 NC NC NC 0.1 0.1
i ) 9 <0.1 <0,1 NC NC NE 0.1 0.1
Thaltium 3A 12 12 <1.0 <1.04 HC NC HC 0.97 1.1
3B 1" 1 <1.0 <1.04 NC HC NC 1.0 1.2
3c é 6 <1.0 <1.00 NC NC NC 1.0 1.0
Vanadium 3A 20 0 &7.5 4.5 8.4 13.3 21 38 86
B 20 0 70.5 66.2 70.6 14.9 22 34 87
3ic 15 0 68 656.9 71.1 12.1 18 38 as
2inc 3A 20 1] 49.5 47.8 49.8 6.64 14 34 60
3B 20 0 &7 46.6 47.9 4.67 10 39 56
3c 15 1] 47 46.3 48.5 6.50 14 34 57 |

‘8-t 3lqel
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NC Hot calculated, most or atl vatues undetected. See Appendix A data.
D bilution.

U Analyte was not detected at the stated limit.

J The associated value is an estimated quantity.
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Field duplicates are summarized in Table 4-9. Field duplicate samples
aid in evaluating short-term variability of the measurement system processes
and of the inherent media variability itself. They provide a second estimate
of the representative concentration associated with a particular interval, and
thereby allow an estimate of varjability within the given measurement system.
For the purposes of the Table 4-9 summary, all statistics were calculated only
where pairs of values were uncensored by a reporting Timit. The following two
methods of summarizing variability were used:

* The average sample variance between regular/field duplicate pairs.
(The square root of the variance is the standard deviation.)

* The average percent coefficient of variation between regular/field
duplicate pairs.

Variability above the detection 1imit is also graphically displayed in
Appendix B for regular/field duplicate and regular/split sample pairs uncen-
sored by a reporting limit. Most analytes show no definitive trend between
variability and concentration for results from a single Taboratory; however,
this is not the case when split samples are considered. This suggests that
the coefficient of variation may be the preferred parameter to consider when
making interlaboratory comparisons. These comparisons incorporate sources of
variability between measurement systems as well as within single-laboratory
systems.

Split samples provide an independent analysis to corroborate results of
the primary laboratory. Table 4-9 summarizes the average "bias" of the
reportabie primary laboratory results by assuming that the split laboratory
provides the true value. The standard deviation of the bias and number of
pairs considered in the calculations are listed. The statistical significance
was evaluated by determining if a 95%, two-sided confidence interval around
the average also encompassed zero. The interval was based upon the t-
distribution, number of bias estimates and their variability. Analyte
concentrations were generally lower at the split laboratory than the primary
laboratory. Therefore, decisions based on projections from the primary
laboratory values should be more conservative and thus be more protective of
human health and the environment. If the site is considered sufficiently
clean based on these higher values, overestimation of constituents is
irrelevant. However, if values suggest that dangerous waste is be present,
further evaluation may be in order.

A mean bias and comparison calculations were not made when all values
were reported at an undetected censored 1imit by either laboratory. When
values were not censored at a reporting limit, they were considered in the
comparisons. Alternatively for arsenic, beryllium, chromium, potassium,
sodium, and gross alpha, computations were also made considering all censored
concentrations equivalent to the reporting Timit, (example 1.0 U = 1). The
alternate results are shown in brackets. In the case of sodium, one
undetected split was reported at a much higher Timit and therefore unduly
affected this type of comparison. No comparisons are possible for analytes
not measured at both the primary and split laboratories.
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Field Duplicate:

Regular Sample Pairs

Regular Minus Associated Field Split Sample

"6-v ®lqel

gAIRUWNS uOSL4edwo] 3t1ds pue ajedtidng piatd

Analyte Computed standard Average Mean standard Computed ¢\ ovistical ly
(ke/9) ol Average , Deviation Percent Bias Deviation on X Significant?
ample Variance (§7) (5} Coefficient aals of Bias Sample (a=.05)
Pairs of Variation Pairs
Aluminum 7 250714.3 500.71 6.50 4082.856 1163.50 7 Y
Ammonia - HC HC NC HA HA - -
Antimony - NC NC HC NC NC - -
Arsenic é 1.503 1.226 19.9 1.426 [1.14) 2.37 [2.04) 5N N [N}
Barjum 7 126.6 11.23 11.4 28.4429 13.33 7 Y
Beryllium 7 0.0 0.02 6.20 0.07 [-0.04) 6.11 [0.31] 4 IT) q K N |
Boron 6 1.7 1.32 10.6 NA NA - ! -
Cadmium 7 0.3 0.51 26.8 NC NC - i -
Calcium 7 14657143 1210.67 1.4 2761.43 978.48 7 ! Y
Chloride - NC NC NC NA NA - -
Chromium 7 12.4 3.52 ar.3 14.17 [11.04) 6.17 [5.50] 37 H Y]
Cobalt 7 0.2 0.48 3.09 5.25 2.74 6 Y
Copper 7 3.4 1.85 9.0 9.943 3.25 7 Y
Cyanide - RC NEC NC NC HC - -
Field pH 7 0.0 0.0 0.0 HA HA - -
Fluoride - HE NC NC NA NA - - I
Iron 7 2214285.7 1486.05 4.34 14927 1 Iv62.73 7 Y
Lead 7 8.995 2.999 i2.2 2.2 5.45 -] H
Hagnesium 7 189285.7 435.07 8.85 2645.711 816.37 7 Y
Manganese 7 464.3 21.55 5.38 145.6 48.27 7 Y
Mercury - HE NC NC HC NC - -
Mol ybdenun 3 0.3 0.57 31.5 NA KA - -
Nickel 7 26.9 5.18 20.3 5.62 2.43 1.3 Y
Hitrate - NC NC NC HA NA - -
Potassium 7 8114.3 90.08 8.76 389.75 74.59 [205.7] 4 1N Y ¥l
[351.281
Selenium - HC KC NC HC HC - -
Silicon 7 3828.6 61.88 12.9 NA HA - -
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Field Duplicate: Regular Sample Pairs Regular Minus Associated Field Split Sample i'
Analyte cquu:ed Average Standard Q:i;:?:; Mean Standard Cotg(r)'u;ed Statistically
(po/g) s n A h ge o Deviation gt Bias Deviation Significant?
ample Variance (57) (s Coefficient 7 of Bias Sample (a=.05)
Pairs of Variation Ha/g Pairs ‘ n_sl
| — e === == ——— ==

Silver - NC NC HC NC KC - - %
Sodium 7 3785.7 61.53 11.6 272.14 (151,11 177.58 [299.35]) 5N Y M) -
sulfate 2 18.5 4.30 13.3 NA NA - - 4,

sulfide - NC NC ™ A NA - - '
Thallium - NC NC HC NC NC - - ;l'l
vanadium 7 13.0 3.6 417 45.029 14.53 7 Y |
Zinc 7 8.8 2.93 4.32 25.829 5.35 7 Y a.
RADONUCLIDE g
DATA (pCi/g) =,
Gross Alpha 7 1.21 1.100 NC -2.7 [-1.4) 1.38 11.71 3 161 H N o
-1
Gross Beta 7 18.78 4.334 NC -18.35 12.88 6 ¥ g
Strontiun-%0 3 1.60 1.263 NE NC NC - - o
Gammat 2 0.015 0.121 KC HA NA - - a
Cs-137 n
Gamma: 2 1056.25 32.500 NC NA B,
Pa-234m s
o+

Gamma: 2 1.49 1.220 KC NA

Th-234 S
=S = — == = = == = — ——== g
2 agn flagged, less-than values excluded except for bracketed alternate figures computed under the assumption undetected values are E;
equal to the reporting limit, (See text). .

NC Mot calculated, most or all values undetected--see Appendix A data. g’l

NA Mot available. =
vy

=

=
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4.3 RADIOANALYTICAL RESULTS

Radiocanalytical work inciuded field screening techniques and both onsite
and offsite laboratory determinations. A1l samples were handled as
nonradioactive based on field screening and onsite analyses. Offsite analyses
included gross alpha, gross beta, gamma, and “°Sr determinations. The primary
Taboratory reported EPA 900.0 was used for alpha, beta and gamma, and EPA 906
for "Srdeterminations. Several samples were submitted to the split
laboratory for radiologic analyses. These particular analyses were subcon-
tracted to another laboratory. Methods were identified only by the
laboratory-specific procedure numbers PRO-032-15 for total alpha or beta
determinations, PRO-042-5 for gamma scans, and PR0O-032-25% for strontium-90
assays.

The above parameters are not believed to be regulated under current and
applicabTe RCRA regulations. Unvalidated radiological data are presented in
Appendix A for information only. Field dupTicate and split summaries are
presented at the end of Table 4-9. The results of the gamma spectra analyses
were not comparable between the two project laboratories. Different
radionuclides were reported by the two measurement systems.

Gross gamma borehole Togging did not reveal any cbvious anomalies.
Without radionuclide-specific detection capabilities, it is not possible to
judge whether any areas of sltightly elevated gross counts are caused by
radionuclide contamination or Tocalized natural background differences.

4.4 GEOLOGY AT THE VADOSE BOREHOLES

The geology at the three boreholes consisted of mixed sands, sandy
gravels, and gravelly sands typical of the Hanford formation in this area.
Lithologic descriptions of the three boreholes were recorded in the project
borehole Togs. A general classification associated with each sample has been
Tisted in the sample key, Table 3-4.

Soil from the 3A Pond borehole was somewhat sandier and had less gravels
than soil from the other locations reflecting the fining westward character of
the Hanford formation in the B-Pond area. The water table at the 3A Pond
borehole was in a sandy gravel, probably still in the Hanford formation, while
at the 3B Pond borehole, a saturated silt lens at 116.5 ft most 1ikely marks
the top of the Ringold formation. The 3C Pond borehole did not penetrate deep
enough to pass through the Hanford formation into the Ringold, which also
underiies this area.

Undisturbed surface soil surrounding the B-Pond system is predominately
eolian-deposited material. It Tacks the cobble and coarse gravels common to
the flood-deposited Hanford formation. Earlier Phase 1 sampling collected one
class of background samples from the upper foot of soil in sagebrush areas
surrounding the B-Pond system. Other background samples collected, as part of
the same study, were from the surface of an adjacent unused contingency pond
excavation. These two groups of samples were treated separately in the
Phase 1 analysis when it became evident that the values of the combined set
differed significantly from a normal distribution.
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4.5 SOIL PHYSICAL PROPERTIES

Characterization work at the three boreholes included a suite of physical
properties testing. Samples coliected for physical properties testing were
not those analyzed for chemical constituents. Testing was performed at an
onsite laboratory. Determinations included specific gravity, percent moisture
content, grain size distribution by sieve analysis, hydraulic conductivity,
and porosity. Deviation from basic theoretical relationships showed moisture
retention curve results were not satisfactory,

Six samples were collected from the borehole at the 3A Pond; 11 at the 3B
Pond; and 3 at the 3C Pond. Test requests wera not the same for each sample,
particularly where similar Tithologies were present at several sample
horizons. Table 4-10 shows physical properties data for the three boreholes.
Some determinations were not performed because the samples were unsuitable.
Table 4-11 shows sieve data resulits. A hydrometer analysis was performed for
most samples on fractions passing through a number 200 sieve. This additional
data was not included in Table 4-11.

Specific gravity ?f all samples was well within expected values, ranging
from 2.69 to 2.82 g/cm”. Sieve analysis data showed grain size distributions
typical of the Hanford formation in this area. Most samples were classified
as sandy gravels and were poorly sorted showing a fairly wide range in grain
size. Porosity ranged from 20.50 to 37.71 percent. These values are
relatively high, but well within the range for the sandy gravels of the
Hanford formation, which are relatively uncompacted and uncemented.

Moisture content varied widely between physical property samples and was
not correlated with depth of the sample. Moisture contents of 15 to 18
percent in the 3A Pond borehole indicate saturated or nearly saturated
sediments at intermediate depths. This borehole was drilled over a filled
area on the edge of the 3A Pond. At the 3B Pond borehole, moisture contents
were generally lower, between 2.44 and 7.16 percent above the water table and
20.88 percent in the sample taken at the water table. The 3B Pond has not
been used for wastewater disposal since 1985. Moisture content in physical
samples from the 3C Pond borehole ranged from 1.07 to 9.6 percent.

Hydraulic conductivity values determined in the laboratory reflect the
generally coarsening grain size of the Hanford formation from northwest to
southeast at the B-Pond area. The 3A Pond borehole, drilled in the northwest,
has the finer grain sizes and the lower measured hydraulic conductivity
values, around 3 to 5 cm/sec. Hydraulic conductivity measurements on samples
from the 3B Pond barehole to the southeast are higher, around 1E-4 to
1E-3 cm/sec. One measurement of 3E-8 was obtained on the c¢lay silt sample
taken at the water table from 3B Pond. No measurements were made on the
single 3C Pond sample submitted for this determination because the sample was
unsuitable.
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b

NR Mot requested
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Sample only submitted for moisture-retention anaiysis.
Sample only submitted for grain-size analysis.

Table 4-10. Physical Properties B-Pond Phase 3 Soil Samples.
Sampte Pond Interv;l Speci fic" 3 Moisture Hydraul ic Porosity
Gravity g/cm {percent) Conductivity {percent)
cm/sec
BOOFL2 3A 20.4 - 23 NR 7.19 NR NR
BOOGSA 3A 51.13 - 54.10 2.81 17.13 4.3 E-5 36,14
800GS7 3A 53.0 ~ 55.6 2.81 15.4 1.1 E-5 33.46
BOOGTO 3A 67.5 - 69.65 2.81 NR 4.8 E~5 30.32
BOOGT2 3A 75.7 - 77.90 2.72 18.01 NR NR
BOOGT® 3A 101.6 -~ 102.2 NR 444 NR NR
BoOGW2 3B 8.2 - 10.85 2.82 7.16 9.8 E~4 32.13
BOOGW7 ki 14.4 = 17.1 2.81 3.9 7.6 E-4 25.14
800GX0 38 25.9 - 29.6 2.82 2.99 2.36 E-4 23.56
BOOGX1® 38 25.9 - 29.5 NR R NR NR
BOOGXT 38 60 - 62.6 No test- 5.35 No test- No test-
sample sample sample
uncompacted uncompacted uncompacted
BOOGXS 1B 72.25 - 74.15 2.75 4£.02 NR 20.50
BOOGZ0 B 83.0 - 85.9 2.76 3.03 5.4 E-3 29.87
BOOGZ1 3B 83.0 - 853.9 2.74 NR NR NR
BOOGZ4 3B 103.9 - 106.35 2.76 2.464 NR 22.64
BOOGZS 38 103.9 - 106.35 2.75 3.92 NR NR
BOOGZ? 38 117.5 - 119.3 2.69 20,288 3.0 E-8 35.76
800H08 3ic 11.7 - 13.7 Mo test- 9.6 No test- No test-
sample sample sample
uncompac ted uncompacted uncompacted
BOOH12 ic 25.6 - 27.8 2.81 1.07 NR 37.7M
BOUR‘BE 3c 25.6 - 27.8 NR NR NR NR
800K22 3¢ 76.9 - 79.4 NR 5.24 NR No test-
sample
. uncompacted
T e e e e
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Sieve Size -- Opening in Inches or Number of Mesh per Inch

Cunlative Percent Passed

bHashed fine grading also performed for most samples oh material finer than No. 200 sieve.

Sieve analysis not requested but performed to no. &4 for specific gravity determination.

Sample Pond Depth 2.5 2 1.5 1 3/4 172 3/8 #h #10 #40 #60 #100 #200
BOOFL2 3A 21.5 100 92.6 82.9 64.4 58 48.7 4.2 37a 29.5 10.9 7.3 5.5 4.1
| BOOGSE 3A 52 100 100 100 100 100 100 100 100 99.1 62.7 23.5 il.é 7
| BOOGSY 3A 54.5 i00 100 100 100 100 100 100 100 100 80.7 60.3 43.7T | 9.7
BOOGT2 3A 7”7 100 100 100 100 100 100 100 * 100 99.8 91.9 79.3 59.4 | 31.4
BOOGW2 k-] 9.5 100 100 100 100 97 94.9 92.1 86.3 8t.5 60.8 34.1 15.7)| 7.8
BOOGHW7 38 16 100 100 100 100 100 100 931 83.1 68.1 n.i 16.1 9.9 6.6
800GX7 38 61.5 100 100 100 100 100 97.7 96.8 93.3 87.3 25.4 12.7 8.4 5.2
BOOGK? I8 3 100 100 100 92.1 85 76.4 70.4 60.9 51.7 2B.4 22.3 18.3 14.3
BOOGZ0 38 84.5 100 100 100 100 98 8s8.2 81.3 6.8 52.3 29.3 23.3 18.9 14.2
800621 k) 84.5 100 100 96.3 89.6 85.7 80.9 7.9 71.5 61.5 29.4 21.4 16.4 1.7
BOOGZ4b 38 105 100 100 8i.7 7.2 61.9 54.9 4B.1 37.6 HR HR NR NR KR
BO0GZ5 3B 105 100 97.6 94.1 83.7 7.5 69.8 65.5 36.8 46.9 28.4 23.1 19 14.5
BOOGZ7 38 i18.5 100 100 100 100 100 100 100 100 100 98.9 98.1 93.3 4.9
BOCHOB 3cC 12.5 100 100 92.8 86.6 B1.5 76.4 73.5 68.8 8341 13.9 B 5.8 4.2
BOCH12 3c 26.5 100 57.1 32.3 39 2%.3 19.5 15.2 9.8 6.6 2.7 1.9 1.4 1.1
BOCH13 3C 26.3 100 88.5 83.6 cu- &2 --- 43 32.2 22.8 12.3 9.7 7.9 5.8
BOOH22 3c 78 100 100 92.9 5.4 67.3 57.2 49.2 38.2 28 12.8 9.8 7.6 5.7
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5.0 DISCUSSION AND COMPARISON TO DANGEROUS WASTE CRITERIA

The demonstration of clean closure requires that no 40 CFR Part 261
Appendix VIII constituents remain in the soils, vadose zone, or groundwater
above regulatory agency recommended 1imits (EPA 1989). These limits include
consideration of water gquality standards and criteria, health-based Timits
based on published reference doses or carcinogenic potency factors, or site-
specific agency-approved health advisories (52 FR 8706). The scope of
analytical requirements may be reduced from all Appendix VIII constituents
when it is reasonable to exclude some based on knowledge of past activities at
the unit. In consideration of the potential effect of a waste on human health
or the environment, EPA's proposed corrective action rules (55 FR 30798)
expand the meaning of the term hazardous constituents to include those
identified in 40 CFR Part 264 Appendix IX, commonly known as the Groundwater
Monitoring List. Washington State's "Dangerous Waste Constituents List" (WAC
173-303-9905) includes additional constituents not found on the 40 CFR Part
261 Appendix VIII 1ist. Clean closure will require that concentrations of
such constituents pose no substantial threat to human health or the environ-
ment when left unmanaged.

For several years, two published statements have provided the fullest
interpretation of EPA policy currently available concerning requirements
applicable to units undergoing clean closure. Those two accounts are in the
Federal Register (FR) starting at 52 FR 8704 and again starting at 53 FR 9944,
The EPA has been working on issuance of a clean closure guidance document,
however it is not known to be available at this time. It is anticipated that
many aspects will reflect policy expressed in the proposed RCRA Corrective
Action Rule issued July 27, 1990, (55 FR 30798). Recent legal rulings
regarding the "mixture" and "derived-from" rule have led EPA to propose a
concentration-based exemption criteria (CBEC) that would fundamentally change
the application of RCRA Subtitle C (see 57 FR 21450). The proposal will aiso
affect soil contaminated with listed waste, which is currently considered
hazardous by the "contained-in" policy.

Surface impoundments containing unremoved reguiated hazardous waste
cannot remain open to receive nonhazardous waste (54 FR 33388). The 3A Pond,
3B Pond, and 3C Pond have been classified part of a RCRA TSD unit; however, no
waters, sediments, or soils have demonstrated characteristics or criteria of a
dangerous waste. A dangerous waste must meet one or more of the characteris-
tics or criteria described in WAC 173-303.

Compounds 1listed on the Part A permit as being occasionally discharged
into the B-Pond system include commen acids and bases. Such chemicals are no
Tonger hazardous when they lose the characteristic that caused them to be a
hazard. In the case of corrosivity, a waste is regulated when the pH is less
than or equal to 2 or greater than or equal to 12.5. In the case of solids,
regulated status is determined on the solution derived by mixing with an equal
weight of water. Both field pH data and pH reported in conjunction with BNA
analyses at the split laboratory showed pH within criteria. Also, as
evidenced by the aquatic 1ife and vegetation at the unit, the soils would not
be expected to exceed these criteria.

Cadmium nitrate was known to have been discharged at least twice since
1983 (during the operation of the B-Pond expansion ponds) to a TSD unit
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feeding B~Pond (DOE 1990, Table 4-3). In sufficient concentration, this
compound may cause a waste to be sufficiently toxic for regulation as a
dangerous waste. Earlier Phase 1 studies did not indicate elevated total
cadmium concentrations in surface sediments/soils of 3A, 3B, or 3C Ponds (WHC
1991). Phase 3 results found average concentrations at the 3A, 3B, and 3C
Ponds boreholes to be <0.78, <1.06, and 1.72 ug/g, respectively. These
figures are well below those found at sagebrush sites and contingency-pond
Phase 1 backgrounds. Phase 1 background tolerance 1imits were established at
8.23 and 9.58 ug/g, respectively. No estimate of interlaboratory variability
between the laboratories used for Phase 1 and Phase 3 analysis is available.
A common cadmium range for seoil is 0.1 - 7 uyg/g (Shields 1988, p 101).
Cadmium was undetected in all seven inorganic split samples. All values were
reported < 1.0 ug/qg.

Several compounds designated in the closure plan as having been disposed
of at B-Pond include elements such as sodium and potassium, the compound
ammonium, or the common anions nitrate, fluoride, and sulfate. These
constituents are not listed hazardous waste constituents. They may cause a
waste to be regulated as a dangerous waste only when present in extreme (i.e.
toxic or deleterious) concentrations or as indicators of specific listed
wastes. Phase 3 data demonstrates this is not the case for vadose zone soils
in the 3A, 3B, and 3C Ponds.

Table 5-1 1ists Phase 3 inorganic analytes that are listed in Washington
State's "Dangerous Waste Constituents List" (WAC 173-303-990%5).
Concentrations are compared, where available, to two criteria: Phase 1
thresholds and concentrations meeting criteria for action levels under EPA's
proposed RCRA Subpart § (Corrective Action for Solid Waste Management Units at
Hazardous Waste Management Facilities--55 FR 30798). Each lobe is
characterized by a mean concentration assumed to have a normal distribution of
error. (Statistics are based on all regular samples; field and Taboratory QC
samples were not included in calculating averages or maximum values.) An
upper 90 percent confidence limit is compared to Phase 1 threshold values.
Thresholds were based on Phase 1 surface samples from areas of natural vegeta-
tion surrounding the TSD or an unused excavated dry contingency-pond area.
For several constituents all Phase 1 samples for each background were
undetected at concentrations greater than the contractual detection Timit
(CDL). In those cases the respective detection 1imits were given, as
footnoted. Though the representative value is clearly defined by regulation
and guidance as the average (40 CFR 260.10, or SW-846 Ch. 9, [EPA 1986]), a
conservative comparison of the maximum reported regular sample value is also
compared to EPA's example soil action levels.

48



6%

)

31 2

7 51

06 35 6

Analyte Pond F;:q:gg::y Mean  UPper 90X Maximum Tgizzﬁo:d Prcctf:‘orseectki?: Typical lfli?ual'r:: 'ipbi::e\:;e Hzgll\ugr‘]a#:?:e
detects Limit  Observation | goncentrations Action Level- 0L RaN9e™ | goeh phage 1 soit Action
pa/g Soil™ mg/Kg (ppe) Thresholds? Level?

Antimony | 3A 16720 <5.8 NC 14 <10.0°P 30 0.6 - 10 - HO

38 | 20720 <5.1 NC 5.8 U - NO

3c [ 15715 <5.2 NC 5.30 .- HO
Arsenic | 3A 0/21 1.7 1.97 4.2 4.91 /7 7.59 80 0.1 - 40 NO NO

38 1/20 <2.25 2.90 7.2 NO HO

3c 0/11 1.46 1.76 2.5 KO KO
Barium 3A 0/20 7.1 741 91 NC® 4000 100 - 3500 .- NO

3B 0/20 77.6 80.7 9 - X0

3C 0/15 80.5 90.6 170 - ND

|

Berytlium | 3A 0720 0.36 0.38 0.53 <0.5P 0.2 0.1 - 40 -- YES __!*

38 0/20 0.38 0.42 0.88 .- YES

3¢ 0/15 0.31 0.33 0.41 - YES
Cadmiun | 3A 1/20 <0.78 0.90 1.6 8.23 / 9.58 40 0.01 - 7 N0 NO

3B 1720 <1.06 1,19 1.8 NO NO

3c 0/15 1.72 1.89 2.5 ) KO
| chromium | 3a 0/20 8.17 9.35 16 12.86 / 8.78 400 5 - 3000 ) HO

B | o0/20 12.0 13.6 25 (as Cr V1) YEs NO
| 3C 0/15 9.23 11.2 27 ) HO
|
Cyanide 3A 10/11 <0.9 NC 1w <0.5° 2000 NA -- NO
| 38 111 <0.7 NC 1 ud -- N0
| 3¢ 8/9 <0.4 NC 10d . NO
[ Lead 3A 0/21 4.89 5.97 18 15.16 / 7.13 HA 2 - 200 HO -
‘ 38 0/20 5.24 6.58 20 ND -

3c 0/11 4.99 8.43 30 KO .-
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Fregquency . Phase 1 Propose RCRA X Mean Upper Maximum Above
Anelyte  pond  of Non- Hean  Upper 90%  Maximum Threshotd Corrective sg}{p;:?‘le Limit Above EPA Example
detects Limit Observation | concentrations Actiaa Level- ( )g Both Phase 1 Soil Action
#9/g soil9 mg/Kg PPR Thresholds? Leval?

P———— o _—H_—-—-&—-—_-—-———_—-ﬂ—s—w-u«_—_-———-—n-—_—"_—_
Mercury 3A 21721 <1.0 NC i.0U <0,2 20 0.01 - 0.8

k31 20720 <1.0 NE 1.04 "

3¢ 2 <1.0 NC 1.0 U - NO I
Hickel A 0/20 10.9 i2.2 24 123 7 22.0 2000 5 - 1000 NO HO

3B 0/20 11.3 12.2 21 NO NO i

ic 6715 10.6 11.6 18 NC HO
selenjum | 3A 12/12 <0.70 KC 1.1 UD <1.0° NA 0.1-2 -~ --

3B 1M <0.53 NC 0.61 U -- --

3c &/6 <(}.52 NC 8.52 U -- .-
Silver 3A 12/20 <0.75 NC 1.5 <1.0° 200 0.01 - 5 -- O

3B 20/20 <0.62 NC ¢.70 U -~ NO

3c 15/15 <0,62 NC 0.65 U - HO
Thallium | 3A 12/12 <1.04 NC 11U <1.0° NA 0.1 - 0.8 -- --

iB /1 <t.04 NC 1.2 U -- -~

3c 6/6 <1.00 NC 1.0 U - -~

B source: Shields 1988 except for thallium from WHC 1991.

All Phase 1 samples less than the stated contract detection limit--no threshold calculated.

Threshold not calculated for total barium.

4 55 FR 30798
NA Kot applicable.
NC Hot calculated.

ALl Phase 1 background values <105 pg/g.
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Action Tevels are established for hazardous constituents for which data
are sufficient to establish protective health- or environmental-based Timits.
“The Agency believes that it will very rarely be necessary to set action
levels at background," (55 FR 30820). Action levels for soil generally assume
exposure through consumption of soil contaminated with the hazardous
constituent. Exposure assumptions are given in the proposed rule, and are
based on a residential use pattern, including long-term direct contact and
soil ingestion by children.

Action levels serve as rebuttable conservative presumptions that further
study is necessary. Concentrations would "typically be measured on the
surface (generally the upper two feet of earth)," (55 FR 30819). The EPA
intends to use these Tevels as a presumption that a corrective measures study
(CMS) may be necessary for contaminated deep soils, too. The permittee may
attempt to rebut this presumption by demonstrating that there is no threat to
human health and the environment from such deep soil contamination, either
through direct contact or migration to aquifers or surface water.

Concentrations below capabilities of approved measurement methods
designed to determine whether or not a sample contains a given dangerous waste
constituent are presumed to be adequately protective of human health and the
environment, i.e. satisfy the intent of regulation. Mercury, selenium,
thaliium, and cyanide were below contractual quantitation Timits for all Phase
3 samples. Antimony and silver concentrations in all regqular samples from the
boreholes of 3B and 3C Ponds were also undetected at the stated Timits.
Likewise, all Phase 1 background measurements for all these analytes were
below their respective reporting limits.

Antimony was detected in 4 of the 20 regular Phase 3 samples. The median
sample value was undetectable (typically < 6 ppm). For comparison, the March
1990 EPA CLP Statement of Work CRDL for antimony in soil and sediment is 12
ppm. The maximum antimony concentration found in any single Phase 3 sample
(14 ug/g), an extreme of the data set, was only slightly above a referenced
typical natural range (0.6 - 10 ppm) and less than half the level EPA has
proposed as protective of human health and the environment (30 mg/Kg). (No
Phase 1 TSD or background soil sample was found at or above the CDL of 10.¢
4g/g.) All Phase 3 split and field duplicate samples were consistent with the
associated reguiar samples; each reported antimony as undetected.

Several other elements of Table 5-1 deserve mention. Beryllium was not
found in any Phase 1 site or background samples at or above 0.5 ug/g, the CDL.
This Phase 3 sampling had Tower reporting limits. Al1l regular Phase 3 samples
were reported as detects, but values were similar. The vast majority were
Tess than 0.5 ug/g. Split sampie results suggested no significant primary
laboratory bias. The EPA example action level of 0.2 mg/Kg (55 FR 30798) is
frequently exceeded. Concentrations found in the vadose zone samples are
entirely within the range of natural concentrations expected in the area based
upon ranges found in the Characterization and Use of Soil and Groundwater
Background for the Hanford Site (WHC-MR-0246, Rev 1).

Chromium Phase 1 threshold concentrations were frequently exceeded in the
vadose zone. The highest average was found beneath the Teast used pond, the
3B Pond. The pond area used longer, the 3C Pond, had an intermediate concen-
tration, and the oldest and most used of the expansion ponds, the 3A Pond, had
the lowest average chromium concentration. This casts doubt on the premise
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that wastewater disposal deposited hazardous concentrations of chromium to the
Tand. The highest reported concentration (27 ug/g) was in the lowest 3C Pond
sample (~80 ft); the associated split (8.5 J wg/g) was also the highest of
seven splits. The Phase 3 data imply a slight natural increase in concen-
tration with depth at B-Pond, contrary to the pond and near-surface sediments
being a hazardous waste. Naturally occurring typical soil ranges have been
referenced at 5-3000 ppm (Shields 1988).

High chromium concentrations in a waste may cause it to be regulated
because of toxicity. Chromium is considered more toxic when present as
Cr(VI). This is why the action Tevel of Table 5-1 is based on Cr(VI).
Chromium is most stable as Cr(III). It is most commonly found in oxidation
states 0, III, and VI.

Chromium was analyzed simultaneously with numerous other elements that
showed a positive bias against the split laboratory results. A possible
interelement correlation may exist because of common measurement system
factors, (for example: digestion conditions). Comparisons between
Taboratories are confounded by Teft-censored data at the reporting limit.
Using only samples that each Taboratory found above their respective reporting
limits (as if a random sample), insufficient information is available to
contradict a null hypothesis of no significant bias; however, most samples at
the split Taboratory are undetected while corresponding primary laboratory
samples are reporied much higher. Under the assumption that the true
nondetect split sample concentrations equal the reporting Timit, the primary
positive bias estimate would be minimized. The average bias in this case
would be about 11 ug/g, which is substantial when compared to the average
reported concentrations.

Although validation did not detect accuracy problems via review of
laboratory blanks or matrix spike recoveries, the validation did not consider
field silica sand samples. A review of the seven silica sand blanks shows two
of the seven were reported positive for Cr; one at 1.3, the other at 7.2 ug/g.
The remainder were <1 yg/g. Silica sand was not submitted to the split
Taboratory. However, all 11 Phase 1 values of similar silica sand were

<l ug/g.

The data suggest a potential positive bias in the concentrations reported
by the primary laboratory. These factors should be considered in comparing
Phase 1 to Phase 3 chromium concentrations. Nevertheless, the important point
is not to promote more study but identify if there is a potential threat to
human health or the environment. Acceptance of an inflated characteristic
concentration will not change the conclusion of "no threat." The reported
concentrations are more than an order of magnitude below Timits the EPA has
quoted as protective trigger levels for further investigation (upper
90 percent limit = 13.6 ug/g total Cr vs. 400 wg/g all Cr[VI]). Washington
State has determined similar Tevels to be protective of human health and the
environment. The state has promulgated environmental regulations setting
"Method A" chromium cleanup levels for industrial soil at 500 yg/Kg (WAC 173-
340-745). The most critical path is considered to be via inhalation. The
level is based on exposure assumptions of breathing contaminated dust at the
sites where hazardous chromium compounds were formerly released to the
environment.
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No designated, 1isted wastes are known to have been directly discharged
to the B-Pond system while the expansion lobes were in service. Hydrazine is
the sole designated, listed waste known to have been potentially discharged
indirectly to the B-Pond system during operation of any of the B-Pond
expansion ponds (DOE 1990). Five releases of this compound were documented
to a TSD unit supplying B-Pond, the 216~A-29 Ditch--the latest in 1986 (DOE
1990). Hydrazine is a strong oxygen scavenger and will react with oxygen in
water to form NH,OH and nitrogen gas. It was not specifically addressed in
Phase 3 because %t was not expected to be present at the expansion ponds
because of the extreme dilution and relatively age of the releases. Further-
more, no SW-846 (EPA 1986) method is specified to measure this constituent in
soil. Air is the typical medium of concern for this compound. Several
studies were found addressing the fate of hydrazine in aquatic environments.
In one study, river and pond water were adjusted to the same dissolved oxygen
Tevel and temperature, and 5 mg/L of hydrazine was added. Hydrazine residues
in river water containing substantial amounts of organic matter were 22.6
percent, 96 percent, and 100 percent degraded after approximately one hour,
one day, and two days, respectively. In the pond water, residues were 20
percent, 74 percent, 80 percent, and 81.6 percent degraded after approximately
one hr, one day, two days, and three days, respect1ve1y (STonim and Gisclard
1976). Hydrazine has been used experimentally in vitro as medication for
sickle cell disease (HSDB 1992'). It has been found to be a natural product
of nitrogen fixation by azotobacter a]gae (HSDB 1992'y. It has also been
measured in cigaretie smoke (HSDB 1992")

Most Appendix VIII (40 CFR 261) and Dangerous Waste (WAC 173-303)
constituents are organic compounds. Al]l investigated organic analytes were
undetectabie at representative site soil concentrations.

There is no indication that any investigated pesticide, PCB, herbicide,
organophosphorous pesticide, dioxin, or furan is present in the vadose zone
soil at the borehole sites. Several volatile and semivolatile target com-
pounds were occasionally reported at concentrations Tess than PQL and/or
contract required detection Timit (CRDL). Tentatively identified volatile and
semivolatile compounds were aiso noted in site samples, but performance on
field duplicates, split, and silica sand samples suggests such occurrences are
not representative of site soils.

' SilverPlatter Software Copyright (C), SilverPlatter International N. V.
1992
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6.0 CONCLUSICON

The B-Pond Phase 3 vadose zone investigation does not indicate hazardous
Tevels of waste constituents exist in the vadose zone of the 216-B-3A, 216-B-
38, or 216-B-3C Ponds. Furthermore, results do not suggest dangerous, listed
wastes exist in detectable, but dilute concentrations in the vadose zone.
Nondangerous waste by definition, does not meet the statutory criteria of a
"dangerous” or "hazardous" waste. Based on characteristics (ignitability,
corrosivity, reactivity, toxicity) or criteria (carcinogenic, persistent,
toxic), no compounds, organic or inorganic, were found in sufficient
representative concentrations to cause the investigated vadose soils to be
reasonably regulated as a dangerous waste.
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Introduction

Each table in Appendix A typically is several pages long. Samples will
be Tisted along one axis and analytes along the other. Where analytes are
listed along the left-hand margin, results from a single group of samples will

"be visible for several pages before the end of the analyte Tist is reached.

An analyte list appears in the same order for another set of sampies until all
results are reported and the table ends. In other tables, each analyte is
listed along the top of a table and all samples are listed along the Teft-hand
margin for several pages until all are reported and the table ends.

Data appearing in this appendix have been validated by the Westinghouse
Hanford Company Office of Sample Management (Westinghouse Hanford-0SM). The
primary exceptions are radiological characterization data, which are presented
as is for information only. Validation is a systematic review of laboratory
performance and execution of protocol that may qualify data based on holding
time, matrix spike (MS), matrix spike duplicate (MSD) analysis, surrogate
recovery, analytical blank performance, calibration, or any other method-
specific requirements. As a result of data validation, qualification flags
placed by the reporting laboratory may be replaced, supplemented or deleted.
Westinghouse Hanford validation procedures can be found in WHC-CM-5-3 (WHC
1990). Many sample results were qualified according to holding time criteria
established for water samples. This represents a conservative approach to
validation. It is questionabie if these time periods, especially in the case
of extraction for organics, for soil matrices affect quality.

Several common concentration flags appear in the following tables. These
include:

"U* The analyte was undetected. (The associated number represents an
upper bound estimate of an undetected analyte, usually a
cancentration corresponding to an established sample quantitation
Timit.)

"J" The associated value is an estimated quantity. (This may be caused
by any of a wide number of factors. It should alert the user that
the associated value may have a slightly wider than usual potential
for error.)

The above twa flags may be combined and/or appear in conjunction with
other qualifiers. The meaning of other flags will be listed at the end of
each multipage table, as necessary. Results of inorganic constituents from
the primary laboratory were reported to Westinghouse Hanford as "< x wg/g"
when undetected. For consistency in this report, these inorganic constituents
reported by the primary Taboratory are presented as the equivalent "x U wyg/g".
The CLP "Q" (quality) flags and "M" (method) flags reported on contract
laboratory program (CLP) Form 1 are not shown for split samples because this
information was not reported in the same format for those samples analyzed by

. SW-846 (EPA 1986) methods at the primary laboratory. Concentration or "C"

flags are shown. One laboratory-reported concentration flag appearing ONLY
with CLP inorganic split sample results is a "B" flag. This indicates when

A-1
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the corresponding inorganic sample result is above an instrument detection
Timit but below the CLP contract-required detection Timit (CRQL).

After each table, a brief summary of the reasons for Westinghouse Hanford
data qualification will appear.- Only concentration qualifiers added or
altered by Westinghouse Hanford-OSM as a result of data validation will be
addressed--not explanations for displayed standard 1aboratory-reported
qualifiers. The explanation will first address samples analyzed at the
primary laboratory--regular, field duplicate, and silica sand samples--then,
if applicable, the split samples analyzed at an independent laboratory. Split
samples were validated to criteria consistent with employed CLP procedure,
except for radiological analyses, as already mentioned.

Most tables list some additional information about each reported field
sample. Terms used to describe sample type include Regular (Reg), Field
Duplicate (FDup), Field Split (Split), and clean Silica Sand (Blank) as
described in the attached report. The terms 3A, 3B, and 3C Pond refer to the
216-B-3A Pond, 216-B-3B Pond, and 216-B-3C Pond, respectively. Sample depths
are given as depth from the surface at the borehole to a midpoint of the
sampled interval. ALL DEPTHS ARE LISTED IN FEET UNLESS SPECIFIED OTHERWISE.

A-2
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Table A-1. B-Pond Phase 3 Pesticide/PCBs. (ug/Kg)
ANALYTE CASH BOOFKS BOOFK? B800FK8 BOOFK9 BOOFLO BOOFLT BOOFL3 BOOFL4 BOOGR? 800GS4 “
TYPE Reg Reg Reg Reg Reg Reg Blank Reg Fdup Reg
POND 3a 3 3A 3A 3A 3A 34 3A 3A 3A
DEPTH 6.5 8.5 10.5 13 14.5 16 m.e 28 28 52.5
alpha BHC 319-84-6 14 Us 13 W 13 W 13w 13 u 14 W 12 W 13w 13w 16 U
beta BHC 319-85-7 14 W 13 W 13 W 13 W 3w 14 WJ 12 U 13 W 13 ud 16 W
del ta BHC 319-85-8 14 U 13 Ul 13 W 13 W 13w 14 W 12 Ul 1Buw 13 w 16 W
gamma BHC (Lindane) 58-89-9 14 Wy 13w 3 us 13 W i3 w 14 W 2 W 13w 13 W 16 W
Heptachlor 76-44-8 14 ul 13 W 13 W 13 U 13w 14 W 12 Ul 13w 13 w 16 Ul
Aldrin 309-00-2 14 W i3 W 13U 13 U 3w 14 W 12 W 3w 13 W 16 W
Heptachlor Epoxide 1024-57-3 14 uJ 153 0l 13 W 13w 13w 14 W 12 W 1Buw 13 ud 16 Ud
Endosulfan | §959-98-8 14 UJ 13 U Buw 13 uJ 13 ul 14 Ul 12 W 13 W 13 W 16 UJ il
pieldrin 60-57-1 27 W 27 W 25 ud 26 U 26 W 27 24 W 25 W 25 ud 3Tw
4,4'-DDE 72-55-9 27 U 27 ud 25 W 26 W 26 W 27 Ul 24 W 25 W 25 W 31 W
Endrin 72-20-8 27 W 27 W 25 uJ 26 L 26 W 27 W 24 25 uJ 25 W 31 U4 §f
Endosulfan [ 33213-65-9 27 uJ 27 W 25 W 26 UJ 26 W 27 u 24 W 25 W 25 W 3T w
4,4'-DDD 72-54-8 27 uJ 27 w 25 Ud 26 UJ 26 W 27 W 24 W 25 W 25 W 31w
Endosulfan $ulfate 1031-07-8 27 uJ 27 U 25 W 26 WJ 26 ud 27 U 24 W 5w 25 W 3t w
4,4%-DDT 50-29-3 27w 27 W 25 UJ 26 U 26 UJ a7 W 24 W 25 W 25 W 31w
Hethoxychlor 72-43-5 140 ud 130 uWJ 130 W 130 wd 130 td 140 L 120 W 130 W 130 W 160 UJ4
| Endrin Ketone 53494-70-5 27 ud 27 Ul 25 Wi 26 Ud 26 W 27 U 24 U 25 W 25 W 310
| alpha-Chloredane 5103-71-9 140 UJ 130 W 130 U4 130 Us 130 vs 140 UdJ 120 U4 130 W 130 Wy 160 U2
‘ gamma-Chiorodane 5103-74-2 140 U 130 W 130 UdJ 130 W 130 W 140 W 120 W 130 W 130 W 160 LJ

(Page 1 of 8)
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ANALYTE CAS# BOOFKE BOOFKY B00FKS BOOFKY BOOFLO BOOFL1 BOGFL3 BOOFL4 BOOGRY BODGS4
TYPE Reg Reg Reg Reg Reg Reg Blank Reg Fdup Reg
POND 3A 3A 3A 3A 3A 3A 3A 3A 3A 3A
DEPTH 6.3 8.5 10.5 13 14.5 16 --- 28 28 52.5

- - - . NS T = —
Toxaphene 800t-35-2 270 wJ 270w 250 W 260 W 260 W 270 W 240 UJ 250 uJ 250 W 310 W
Arachlor 18156 12674-11-2 140 W 140 UJ 130 w 130 U 130 wJ 140 U 120 Us 130 W 130 W 160 W
Arochlor 1221 11104-28-2 140 W 140 W 130 wd 130 UJ 130 UJ 140 W 120 UJ 130 W 130 W 160 UJ
Arochlor 1232 11141-16-5 140 Wy 140 UJd 130 1) 130 W 130 wJ 140 UJ 120 Us 130 W 130 W 160 W
Arcchlor 1242 53469-21-9 140 Ut 140 ud 1300 ] 130 W 130 W 140 Wi 120 W 130 UJ 130 W4 160 WJ
Arachlor 1248 12672-29-6 140 Wl 140 W 130 W 130 W 130 wd 140 UJ 120 UJ 130 UJ 130 W 160 uJ
Arcchlor 1254 11097-69-1 280 wJ 280 UJ 260 LJ 260 UJ 260 UJ 280 W 240 W 260 W 260 Wl 320 ud
Arochlor 1260 11096-82-5 280 W 280 ud 260 260 wJ 260 UJ 280 W) 240 W 260 W 260 W 320 W

(Page 2 of 8)
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Table A-1. B-Pond Phase 3 Pesticide/PCBs. (#g/Kg)
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ANALYTE CAS# BOOGSS BOOGS? BOOGT7 BOOGVS BOOGVS BOOGVT BOOGVE BOOGV9 BOOGWD BOOGN1T
TYPE split Reg Reg Reg Reg Reg Reg Blank Reg Reg
POND 3A 3A 3A 3A 3B 3B 38 38 38 38
DEPTH 53 66.5 o7 143.3 1 3.5 5.5 il | 7.5 9.5

L — — SIS NS Wu— - S
r alpha BHC 319-84-6 g.7 Ul 13w 13 Ul 13 W i3 w 13 uJ 13w 60 W 60 W 62 W
beta BHC 319-85-7 9.7 U 13 ul 13 W 13 W 13 U 1B w 13 W &0 Wl &0 W 62 UJ
delta BHC 319-86-8 2.7 W 13 W 3w 13 Wl 13 W i3 w 13w 60 UL 60 Ul 62 uJ
gamma BHC (Lindane) 58-89-9 9.7 U 13 ud 13 W 3w 13 W 13w 13w &0 W 60 Ud 62 U
Heptachlor 76-44-8 9.7 Wl 13 13w 13 U 13 W 3w 13w 60 UJ &0 UJ 62 uJ
Aldrin 309-00-2 9.7 W4 13 W 13w 13 W 13w 13 W 13 U &0 60 Ul 62 uJ
Reptachlor Epoxide 1024-57-3 9.7 ul 13 W 13w 13 W 13 uJ 13w 13w 60 60 Uy 62 U
Endosut fan I 959-98-8 ¢.7 W 13 Ud 13 U 13 W 13 W 13 W 13 W 60 W 60 W 62 ug
bieldrin 60-57-1 12 W 26 Ul 25 W 26 WJ 25 W 25 W 25w 120 Ud 120 wa 120 W
4 4" -DDE 72-55-9 9w 26 UJ 25 W 26 UJ 25 W 25 W 25 W 120 W 120 W 120 Uy
Endrin 72-20-8 19 W 256 U 25 W 26 UJ 25 W 25 W 25 ul 120 W 120 UJ 120 W3
| Endosulfan I1 33213-65-9 19 W 26 W 25 U 26 UJ 25 W 25 W 25 W 120 UL 120 U2 120 W
| 4,41-DDD 72-54-8 19 Wd 26 W 25 W 26 W 25 U4 25 uJ 25 W 120 W 120 UJ 120 W
Endosul fan Sul fate 1031-07-8 19 W 26 uJ 25 Ud 26 uJ 25 U 25 W 25 120 W 120 W3 120 U
4,4'-D0T 50-29-3 19 U 26 W 25 W 26 U 25 W 25 W 2% ud 120 W 120 W 120 W
Methoxychlor 72-43-5 97 W 130 UJ 30w 130 W 130 W 130 W 130 W 600 U4 600 ud 620 UJ
Endrin Ketone 53494-70-5 19 UJ 26 U 25 W 26 W 25 W 25 Ui 25 Wi 120 U 120 wd 120 W
alpha-Chlorodane 5103-71-9 97w 130 ud 1300 |- 130 W 130 W 130 W 130 W &00 W 600 UJ 620 W
| gamma-Chlorodane 5103-74-2 97 Ud 130 ¢J 130 U 130 W 130 U 130 W 130 U 600 UJ 600 uJ 620 UL

(Page 3 of 8)
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Tabie A-1. B-Pond Phase 3 Pesticide/PCBs. (ug/Kg)

AHALYTE CASH 800GS5 B00GSY BOOGT7 BOOGVS BOOGVS BOOGVY BOOGVE BOOGVS BOOGHD BOOGH!1
TYPE sptit Reg Reg Reg Reg Reg Reg Blank Reg Reg
POKRD 3A 3A 3A 3A 38 3B 38 3B 3B 3B
DEPTH 53 66.5 97 143.5 1 3.5 5.5 .- 7.5 9.5

e . _________=============#
Toxaphene 8001-35-2 190 L4 260 UL 250 ud 260 LJ 250 U4 250 W 250 W 1200 w4 1200 W | 1200 W
Arochlor 1016 12674-11-2 97 W 130 W 130 ul 130 W 130 W 130 Ud 130 W 120 W 120 UJ 120 W
Arochlor 1221 11104-28-2 97 Us 130 U 130 W 130 W 130 w4 130 W 130 W 120 W 120 W 120 ud
Arochlor 1232 11141-16-5 97 W 130 W) 130 UJ 130 UJ 130 W 130 U4 130 W 120 UJ: 120 UJ 120 uJ
Arochlor 1242 53469-21-9 97 Ud 130 U 130 W 130 U4 130 W 130 W 130 W 120 UJ; 120 uJ 120 U4
Arochlor 1248 12672-29-6 97 Wl 30w 130 UJ 130 W 130 W 130 W 130 UJ 120 uJ 120 UJ 120 UJ
E Arochlor 1254 11097-69-1 190 US | 260 WJ 260 1J | 260 WJ 260 ug | 260 Uy | 260 W 240 W 260 W 260 Ul
Arochlor 1260 11096-82-5 190 W 260 UJ 260 S | 260 W 260 Us 7 260 wa 260 Ud 240 WY 260 W 240 UJ

(Page 4 of 8)
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Table A-1. B-Pond Phase 3 Pesticide/PCBs. (pg/Kg)

ANALYTE cAs# 800GW3 | BOOGW4 | B00GWS | Booows | BOOGX6 | BOOGZ2 | BOOGZE | B0GGZE | BGOMOD | BOOHO1

TYPE Reg Fdup sptit Reg Reg Reg Reg Reg Reg Reg

POND 38 38 38 3B B 38 38 38 3¢ 3c

DEPTH 13 13 13 21 61.5 90.5 118.5 123.5 1 3
atpha BHC 319-84-6 e2us | czus| 80w 62 UJ 63 U4 s3us | 140w 92w | 12004 1B0W
beta BHC 319-85-7 62 W 62 1. 8.0 UJ &2 uJ 63 UJ &3 140 U . 92 U 120 W 130 uJ
delta BHC 319-86-8 62 UJ 62 U4 8.0 Wi 62 UJ 63 W 63 U 140 0y 92 ud 120 uJ 130 wd
gamma BHC (Lindane) 58-89-9 2w | e2ui| sow 62 UJ 63 uJ s3ul | 140 us g2u | 120u8] 130 U
Heptachtor 76-44-8 s2ud| 62w | 8.0 U| es2uwl 63 L s3us | 14ous | 92us} t2ous| 130 W
Aldrin 309-00-2 62us | 62us ) sous| s2us 63 Ul s3us | uow 92us | 120us | 130 W
Heptachlor Epoxide 1024-57-3 62 Ul 62ul | 8.0 u| 62w s3us| 63w | 1ow 2ua | 12008 | 130w
Endosul fan 959-98-8 2w | e2us| BouI| e2ul 63 W &Susi 1wour| szus] 120w 130w +
pieldrin 60-57-1 120us | 120us) 16 ul 120us| 10w f 1oL [ 290us| 180w | 2S0wLe| 250 W
4,41-DDE 72-55-9 12001 12000 | 16w | 120us ] 130ud | 130w | 290U | 180 | 250 W | 250 ud
Endrin 72-20-8 1200 | 120 W 6 Ul 12000 130w ] 1Zouws] 290uws| 180U | 20Ul ] 250 W
Endosul fan 11 33213-65-9 120w | t0us} 16 u| 120us| 10w | Bow | 2V0uva | 1BOW [ 250 | 250 W
4,44-DDD 72-54-8 12004 § 120 W 16us | 120w ] 130us| 130us| 29004 | 180Ul | 250 us | 250 Wy
Endosul fan Sul fate 1031-07-8 12000 | 12008 | 16us} 120u3] 130udf 130U | 290us | 180U | 250 ua | 250 wd
4,4¢-DDT 50-29-3 i20us | 120w t6us{ tzous| 30w | wou | 20w | 18O W | 250us | 250 W
Methoxychlor 72-43-5 6200 | 620us| 86 u| 620us{ 630 us | 630 us § 1400 us | 920 us { 1200 vs | 1300 W
Endrin Ketone 53494-70-5 12000 | 120u3] 16 u) 120ua] 130us] 13ouws | 20us ) 180LI ] 250 Ua ) 250 U
alpha-Chlorodane 5103-71-9 620ud | 62001 80wl | s0us ) s30us | 630 ws | 1400 vy | 920 Uy | 1200 UJ | 1300 U
gamma-Chl orodane 5103-74-2 s20ud | ezoua| sous| é20us| 630 us | 630wy | 1400 s | 920y | 1200 Ut | 1300 ud

(Page 5 of 8)
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Table A-1. B-Pond Phase 3 Pesticide/PCBs. (pug/Kg)

ANALYTE CAs# BOOGW3 BOOGH4 BOOGWS 800GW8 BOGGXS B00G22 BOOGZS B00GZ8 BOOHOO BOCHO1

TYPE Reg Fdup split Reg Reg Reg Reg Reg Reg Reg

POND 38 38 38 38 38 38 38 3B 3c 3c

DEPTH i3 13 13 21 61.5 90.5 118.5 123.5 1 3

Toxaphene T L8001~35-2 1200 uJ | 1200 Wl L‘Iéu U | 1200 0g [ 1300 wJ | 1300 ud | 2900 w4 | 1800 LJ | 2500 U+ | 2500 UJ

Arochlor 1016 12674-11-2 120 W) 120 W B0 U 120 w4 130 U 130 Wi 140 W 180 W 130 W 130 W
Arochtor 1221 11104-28-2 120 U 120 u¢ 80 o 126 Wi 130 W 130 W 140 W 180 W 130 W 130 Ud ]

Arochlor 1232 11141-16-5 120 W 120 W 80 U 120 U 130 W 130 Wl 140 U 180 uJ 130 U 130 W

Arochlor 1242 53469-21-9 120 uJ 120 uJ 80 u 120 wJ 130 ug 130 W 140 W 180 us 130 UJ 130 L&

Arochlor 1248 . 12672-29-6 120 U 120 Ut 80 u 120 W 130 ud4 130 W 150 UJ 160 W 130 W 130 uJ

Arochlor 1254 11097-69-1 240 uJ 240 W 160 U 240 W 260 W 260 Ud 280 U4 360 Ud .| 260 UJ 260 UJ

Arochlor 1260 110946-82-5 240 W 240 BJ 160 U 240 U3 260 U 260 ud 280 3860 U 260 Wl 260 uJ

(Page 6 of 8)
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Table A-1. B-Pond Phase 3 Pesticide/PCBs. (pg/Kg)

0 "A®d  $OT-dV-NI-QS-OHM

ANALYTE CASH BOOKO2 BOOHO3 BOOHOD4 BOOHOS BOOKOS BOOHO7 BOOH14 BOOHIO BOOH19 BOOH23
TYPE Reg Reg Reg Fdup Reg split Reg Blank Reg Reg

POND 3c 3ic 3c 3c 3c 3ic 3c 3C 3c 3

DEPTH 5 7 9 9 1.5 1.5 30 aee 60 80

alpha BHC 319-84-6 160 W &3 W 136 W 63 ud 130 U 8.3 W 130 W 60 ud 130 w 7l
beta BHC 319-85-7 160 WJ 63 W 130 us 63 U 130 Ul 8.3 W 130 60 UJ 130 wJ 77 ug
delta BHC 319-86-8 160 Wd &3 U 130 W 63 W 130 U 8.3 130 U &0 130 u 77w
gamma BHC (Lindane) 58-89-9 160 UJ 63 W 130 U4 63 4 130 83 U 130 W) &0 UJ 130 ﬁLIJ 77 ud
Heptachtor 76-44-8 160 ud s3u ) 130 W s3w ! Bow | 83 ul 1ow 60 w3 | 1300 77 U4
Aldrin 309-00-2 160 W 63 Wi 130 W 63 W 130 U 8.3 UWJ 130 wl 60 Y 130 'US 77w
Heptachlor Epoxide 1024-57-3 160 LJ 63 W 130 U4 63 W 130 W 83 U 130 W 60 ud 130 W 7 us
Endosutfan 1! 959-98-8 160 W4 63 UJ 130 UJ 63 UJ 130 W 83 u 130 ud 60 W 130 W 77w
Dieldrin 60-57-1 310 W 130 W 250 us 130 ud 250 W 17 U 260 W 120 Wl 260 %U.I 150 UJ
4,47-DDE 72-55-9 310 W 30 W 250 W 130 W 250 17 U 260 ud 120 wJ 260 l.l.! 150 W
Endrin 72-20-8 310 W 130 W 250 4 130 W 250 7 W 260 W 120 UJ 260091 150 uJ
Endosulfan Il 33213-65-9 310 WJ 130 W 250 U 130 W 250 W 17 U 260 Wd 120 W 260 U 150 W
4,4t-DDD 72-54-8 310 U 130 W 250 W 130 WJ 250 W 17 u 260 U4 120 ud 260 1 150 W
Endosul fan sul fate 1031-07-8 310 W 130 U 250 w 130 Us | 250 Wi 17 U 260 N 120 W 260 UJ 150 W
4,4 -DDT 50-29-3 310 W 130 W 250 W 130 W 250 w 17 U 260 Ud 120 W 260 UJ 150 U
Methoxychtor 72-43-5 1600 W 630 e | 1300 W 630 U | 1300 WY 83 U | 1300 W &00 UJ | 1300 U 770 Wi
‘ Endrin Ketone 53494-70-5 310 g 130 Ul 250 W 130 W 250 W 17 U 260 Ud 120 W 260 UJ 150 W
alpha-Chlorodane 5103-71-9 1606 UJ 630 L) | 1300 W &30 W 1300 W B3 UJ | 1300 W 600 UJ | 1300 ud 70w
gamma-Chlorodane 5103-74-2 1400 UJ 630 U | 1300 Ud 630 ud 1300 WJ 83 uJs | 1300 W 600 ud { 1300 UJ 770 U

(Page 7 of 8)
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Table A-1. B-Pond Phase 3 Pesticide/PCBs. (ug/Kg)
I AnALYTE CAS¥ BOOHOZ | BOOHO3 [ BOOKO4 | BOOHOS | BOOWOS | 800HO7 | BOOH14 | BOOH1O | BOOH19 | BOOH23
TYPE Reg Reg Reg Fdup Reg split Reg Blank Reg Reg
POND 3c 3c 3c 3c 3c 3¢ 3c 3c 3c 3c
BEPTH 5 7 9 9 11.5 1.5 30 == 60 ao

I S R

Toxaphene 8001-35-2 3100 ua | 1300 G; 2500 uJ 1300 UJ | 2500 W 170 U | 2600 UJ | 1200 LS | 2600 UL 1500 ud
Arochlor 1016 12674-11-2 160 UJ 130 W 130 U 130 W 130 W a3 u 130 W 120 wa 130 uy 150 ud
Arochlor 1221 11104-28-2 160 W 130 W 130 ud 130 Wi 130 Us 8 u 136 Ut 120 W4 130 W 150 wJ
Arochlor 1232 11141-16-5 160 U 130 W 130 W) 130 U4 130 W 83 u 130 W 120 Wl 130 us 150 Wi
| Arochlor 1242 53469-21-9 160 uJ 130 W 130 W 130 Wl 130 W a3 u 130 W 120 uJ 130 uJ 150 ud
Arochlor 1248 12672-29-6 160 L 130 Wy 130 U 130 Ul 30 W 83 u 130 W 120 Wy 130 uJ 150 Wy
Arochlor 1254 11097-69-1 320 W 260 uJ 260 W) 260 Wi 260 U 170 U 260 W 240 U 260 UJ 300 Wy
| Arochlor 1260 11096-82-5 320 ud 260 ud 260 uJ 260 UJ 260 U4 70 U 260 ud 240 uJ 260 Uy 300 wJ

U The analyte was undetected at the stated limit.
d The associated value is an estimated quantity.

(Page 8 of 8)
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WHC-SD-EN-AP-104 Rev. 0

Reasons for Westinghouse Hanford Qualification--

Pesticides/Polychlorinated Biphenyls

Reqular, Field Duplicate, and Silica Sand Samples:

HOLDING TIME--A11 samples were flagged as estimated, "J%. A1l samples

analyzed within 40 days of extraction.)

. extracted outside 7-day criteria established for water. (A1l samples were

LABORATORY BLANK--Arochlor-1254, beta-BHC, and Tindane were detected in

laboratory blanks.

This resulted in an undetected quaiification, "U", of one

or more of those analytes detected at similar concentrations in the following:

BOOFK&
BOOFK7
BOOFK8
BOOFK9
BOOFLO
BOOFL1
BOOFL3
BOOFL4
BOOGR9

B0O0GS4
BOOGSS
BOOGT7
BOOGVS
BOOGV6
BOOGV7
BOOGVS
B00GV9
BOOGWO

BOOGW1
BOOGW3
BOOGW4
BOOGWS
BOOGX6
B00GZ2
BO0GZ6
BOOGZ8
BOCHO1

BOOHO2
BOOHO3
BOOHO4
BOOHO5
BOOHO6
BOOH1Q
BOOH14
BOCHI9
BOOH23

. SURROGATE RECOVERY--Recovery was high for sample BOOHOl. All pesticide/
PCB constituents were undetected but qualified as "UJ™ for BOOHOI.

Split Samples:

SURROGATE RECOVERY--Recovery was high for sample B0OGS5. All pesticide/
PCB constituents were undetected but qualified as "UJ" for BOOGSS.

MS/MSD--Recovery was high for sampie BOOGSS.
constituents were undetected but qualified "UJ" per OSM guidelines.

A-11

A1l pesticide/PCB
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Table A-2. B-Pond Phase 3 Herbicide Data. (ug/Kg)
SAMPLE TYPE POND ?E;ﬁﬂf??ﬁf Y AERBICIOES " S-TP‘
) . ohe
BOOFKG Reg | 3A 6.5 100 ud 10w
BOOFK7 Reg 3A 8.5 100 W 10 4
BOOFK8 Reg 3A 1075~ 100 ~UE " 10 w
BOOFKY Reg 3A 13 100 W 10w
BOOFLO Reg 3A 14.5 100 W 10 W
BOGFL1 Reg 3A 16 100 udJ 10 uJ
BOOFL3 Blank 3A - 500 uJ 50 uJ
BOOFL4 Reg 3A 28 500 W 50 WJ
BOOGR? Fdup 3A 28 500 UJ 50w
B00GS4 Rey A 52,5 500 uJ 50 UJ
B00GS9 Reg 34 66.5 500 W 50 UJ
BOOGTY Reg 3A 7 100 Ud 10 ud
BOOGVS Reg 3A 143.5 150wl 15w
800GV6 Reg 38 1 150 W 15 W
BOOGV7 Reg 38 3.5 156 uJ 15 W
B00GVS Reg 38 5.5 151w 5.1 ud
B00GVY Blank 38 “-- 150w 15w
BOOGWO Reg 3B 7.5 28 Ul uJ
BOOGW1 Reg 35 9.5 29w 3w
BOOGWS Reg 3B 13 150 Ud 15 udJ
BOOGWS Fdup I 13 148 ud 14.8 W
B00GWE Reg 3B 21 20 uJ 3 uJ
BOOGX6 Reg 3 41.5 152w 15.2 Wi
B00GZ2 Reg 38 90.5 156 W 15.4  Ud
B00GZ6 Reg 38 118.5 100 ud 10w
B00GZ8 Reg 8 123.5 4900  UJ 490 uJ
BOOHQO Reg 3c 1 100 uJ 10 u
BOOHO Reg 3¢ 3 10 W 10 Ul
800HO2 Reg 3c 5 98  uJ 10 w
BOOHO3 Reg 3¢ 7 960  UJ 9%  uJ
B00H04 Reg ic 9 990  UJ 9 W
BOOHOS Fdup 3c 9 960  Ud % U
BOOHOG Reg 3¢ 11.5 980  UJ 98 W
BOOH14 Reg 3¢ 30 2400 UJ 240 uJ
BOOH10 Blank 3C . 990 Ul 99 uw
BOOH19 Reg 3c 60 990  uJ 99 uJ
BOOHZ23 Reg 3c 80 100 U i0 UJ

U The analyte was undetected at the stated limit.
4 The associated value is an estimated guantity.

A-12
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Reasons for Westinghouse Hanford Company Qualification--Herbicides

Reqular, Field Duplicate, and Silica Sand Samples:

HOLDING TIME--A11 sampies were flagged as estimated, "J". Al1 samples
extracted outside 7-day criteria established for water. (A11 samples were
analyzed within 40 days of extraction.)

Split Samples:

None.

A-13
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Table A-3. B-Pond Phase 3 Organophosphorous Pesticides. (mg/Kqg)
ARHALYTE CASH BOOFKé BOOFK7 BOOFK8 BOOFKS BOCFLO BOBFL1 BOOFL3 BOOFL4 BOOGRY
TYPE Reg Reg Reg Reg Reg Reg Blank Rey Fdup
POND 3A 34 3A 3A 3A 3A 3A 3A 3A
DEPTH 6.5 8.5 16.5 13 14.5 16 “e. 28 28
Azinphos-methly 84-50-0 NT NT NT NT NT HT NY NT NT
Chlorpyrifos 2981-88-2 T NT CNT NT NT KT NY NT NT
Chiorpyrifos methyl 5598-13-0 NT NT - NY NT NT NT KT NT NT
‘ Coumaphos 56-72-4 KT NT KT NT NT HT NY NT NT
Demeton 8065-48-3 NT NT NT RT NT NT KT HT NT
Diazanon 333-41-5 NT NT RT NT NT NT NT NT L1
DbVP (Dichlorvos) 62-73-7 NT Rt NT NT KT KT NT KT NT
Dimethoate 60-51-5 0.11 Wi g.tiusf 0,11 W 0.11 W 0.1 W 0.1t W 0.10 s | 0.10 W .10 W
| Disul foton 298-04-4 0.06 W .06 UJ | 0.05 W 0.05 W 0.05 ut 0.06 UJ 0.05 us | 0.05 US 0.05 W
EPN 2104-64-5 NT NT NT NT NT NT HT L) NT
| Ethion 563-12-2 NT KT HT NT HT NT NT NT NT
Ethoprop 13194-78-4 NT HT NT NT NT NT NT NT NY
Famphur 52-85-7 0.17 W 0.7 W3 | 0.16 Wl 0.16 U3 0.16 W 0.17 W 0.15 W | 0.16 W 0.16 W
Fensulfothion 115-90-2 KT NT NT NT NT RT lHT RT NT
Fenthion 55-38-9 NT NT NT NT NT NT RT NT HT
Malathion 121-75-5 NT NT NT NT NT NT NT NT NT
Merphos 150-50-5 HT NT NT NT NT NT NT NT NY
Mevinphos 7786-34-7 RT BT NT NT NT NT L) NT HT
Monocrotophos 6923-22-4 NT NT NT NT RT NT NT KT NT

{Page 1 of 8)
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Table A-3. B-Pond Phase 3 Organophosphorous Pesticides. (mg/Kg)

S1-v

ANALYTE CAS#H BOOFK6 BOGFK7 BOOFK3 800FK? BOGFLO BOOFL1 BOOFL3 BOOFL4 BOOGR?
TYPE Reg Reg Reg Reg Reg Reg Blank Reg fdup

POKD 3A 3A 3A 3A 3A 3A A 3A 3A

DEPTH 6.5 8.5 16.5 13 14.5 16 === 28 28

Naled N i 300-76-5 WT | & AT NT uT HT NT NT T NT
Parathion ethyl 156-38-2 o.11 W 0.11uJ§ 0,171 W a.11 UJ 0.11 W 0.11 W 0.10 us ] 0.10 W 0.10
Parathion methyl 298-00-0 0.11 W o.1tw | 0.it W 0.11 0.11 Wi 0.11w 0.10 1 | 0.10 US| 0C.10 U
Phorate 298-02-2 0.06 Ut 0.06 UJ | 0.05 UJ 0.05 uJ 0.05 ud 0.05 UJ 0.05 U4 | 0.05 U 0.05u)
Ronnel 299-84-3 HT RT NT NT NT NT NT NT RT
Sul fotepp 3689-24-5 0.06 W 0.06 UJ | 0,05 W 0.05 wd 0.05 w 0.056 uJ 0.05 U4 | 0.05 W 6.05 ul
Sulprofos 35400-43-2 NT NT NT NT NT NT L1) NT RT
TEPP 21646-99-1 NT NT N7 NT NY HT NT 1] NT
Tetrachlorvinphos 22248-79-9 NT KT NT KT NT NT NT NT L1}
Thionazin 297-97-2 0.06 W 0.06 UJ { 0.05 W 0.05 uJs 0.05 W 0.06 Us 0.05 Ul | 0.05 U 0.05 ud
Trichloronate 327-98-0 KT NT NT 11 NT NT NY KT NT
0,0,0-Triethylphos phorothjoate 126-68-1 4.03 uJ 0.03 uJ | 0.03 W £.03 ud 0.03 uJ 0.03 ug | 0.025 Ut | 0.03 UJ | 0.03 LJ

(Page 2 of 8)
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Table A-3. B-Pond Phase 3 Organophosphorous Pesticides. (mg/Kg)
ANALYTE cAsH BODGS4 | BOOGS9 | BO0GT7 | BOOGYS | B00cvs | Bousvz | Booavs | s00Gws |  Booguo |}
TYPE Reg Reg Reg Reg Reg Reg Reg Blank Reg
POMD 3A 3A 3A 3A 38 3B 38 3B 38
DEPTH 53 66.5 97 143.5 1 3.5 5.5 7.5
i
|
Azinphos methly 86-50-0 NT NT NT NT NT NT NT NT NT
Chtorpyrifos 2981-88-2 NY NT NT HT NT NT AT NT NT
Chlorpyrifos methyl 5596-13-0 NT NT NT T NT NT NT NY NT
Coumaphos 56-72-4 NT NT NT NT NT NT NT N7 RT
Demeton 8065-48-3 NT N7 Ny NT 1 N7 NT NT NT
Diazanon 333-41-5 NT NT NT KT RT NT NT W7 NT
povP (Dichlorvos) 62-73-7 NT NT NT NT NT ') NT NT NT
Dimethoate 60-51-5 09308 | ot o0us| 0t o.ouwd | 010wl | G0 ot0uws | 0.1 W
Disul foton 298-04-4 0.06us | o.05usf 005w | o.06us] o.05us | o05us | 00505 0.05u1 | 6.05 Ul “
EPN 2104-64-5 NT NT NT NT N7 NI NT NT NT |||
Ethion 563-12-2 NT NT NT KT NT NT NT NT HT
Ethoprop 13194 -78-4 HT KT NT NT NT NT NT NT NY
Famphur 52-85-7 0190 | 0160 f ot6us| 017w | ot6us ]| o6us | 06w 0.5 us | 0.16 W "
Fensul fothion 115-90-2 NT NY HT NT HT NT KT NT NT "
Fenthion 55-38-9 KT NT NY NT NT RT NT NT NT
Malathien 121-75-5 NT NT NT NT HT NT NT NT NT
Merphos 150-50-5 NT NT NT NT NT NT NT NT '
Mevinphos 7786-34-7 NT NT NT NT NT NT NY NT NT
b Honocrotophos 6923-22-4 NT NT HT NT NT NT NT NT NT

(Page 3 of 8)

0 ‘A8Y $0T-dY-N3I-OS-JHM



L1y

9 3

Table A-3. B-Pond Phase 3 Organophosphorous Pesticides. (mg/Kg)

ANALYTE CAS# B00GS4 BOOGSY BOOGT? BOOGVS BOOGVE BOOGV7 800GvE BOOGVY BOOGHO
TYPE Reg Reg Reg Reg Reg Reg Reg glank Reg

POND 3A 0| 3A 3A 38 38 3B 3B 38

DEPTH 33 66.5 97 143.5 1 3.5 5.5 == 7.5

| Hated 300-76-5 NT KT _NT NT NT ‘ HT L) NT NT
Parathion ethyl 156-38-2 0.13uJ ] 0.11d ] 0.0 LS| 0110 0.1 W ] 0.10 W 0.10 W 0.i0 W} 0.1 W
Parathion methyl 298-00-0 0.13 W 0.17u | 0.10 W 0.11 4 0.10 wJ a.10 W 0,10 W 0.10 UJ 0.11 W
Phorate 298-02-2 0.06UJ | 00503} 005U 0.06W 0.05u | 0.05 W 0.05 Wy 0.05 W | 0.06 W
Ronnet 299-84-3 NT NT NT HT NT L1] WY HT NT
Sul fotepp 3689-24-5 0.06uJ | 0.05UJ( 0.05 3] 0.06UW 0.05 uJ | 0,05 US 0.05 W) 0.05 U3 | 0.06 UJ
Sulprofos 35400-43-2 NT NT NT NT NT RT NT KT NT
TEPP 21646-99-1 KT NT NT RT NT NT NTY NT NT
Tetrachlorvinphos 22248-79-9 NT NT NT NT NT NT NT KT HT
Thionazin 297-97-2 0.06 Uy | 0.05u4 | 0.05 W 0.06 UJ 0.05wd | 0.05 W 0.05 U 0.05 W | 0.06 W
Trichloronate 327-98-0 HT NT NT NT NT NY NT N7 NT
o,0,0-Triethytphos phorothioate  126-68-1 0,03 W 0.03 UJ | 0.03 W 0.03 W 0.03 W 0.03 W ¢.03 W 0.025 W 0.03 w

(Page 4 of 8)

*ASY  ¥OT-dV-N3I-0S-JHM

0



81-Y

9

3

27

EACA
dnimio

[y

Table A-3. B-Pond Phase 3 Organophosphorous Pesticides. (mg/Kg)

ANALYTE CAS# BOOGW1 BOOGH3 BOOGH4 BOOGHE BOOGX6 BooGzZ2 B0O0G26 B0OGZ8 BOOHOO
TYPE Reg Reg Fdup Reg Reg Reg Reg Reg Reg

POND E1:) B 38 38 38 38 38 iB 3c

DEPTH 9.5 13 13 21 61.5 90.5 118.5 123.5 1

Azinphos methly 86-50-0 KT KT NT NT 0.21u4 | 02100 | 0.24uU8f 0.24U8] 023 W
thiorpyrifos 2981-88-2 NT NT NT NT 0.05U3 | 0.05usf 006U | 0.06 05} 0.05U4
Chlorpyrifos methyt 5598-13-0 HT NT NT NT g.osus | 0.05us | o.06uvs| o.06us| 0.05 w
Coumaphos 56-72-4 NT NT NT NT 021 | o2twa | o626 0.26us | 0.21 Ul
Demeton B065-48-3 NT NT NT NT 0.1us | 0w c2ur} o2uif 0w
Diazanen 333-41-5 NT NT NT NT p.05us | 0.05us | 006w | O0.06u | 0.05 W
DDVP (Dichlorvas) 62-73-7 NT HT NT NT 0.fud | 04w | 0M2UI ] 0.2ud | 0.1 L
Dimethoate 60-51-5 0.10 U4 § 0.10u | 6.10us | 0.0 W oiu | 01w | o2uw | 62w 01w
| Disulfoton 298-04-4 0.050J | 0.05ud | 0.050s 005w ] 0.05us| 0.05U [ 0.06U5 | O0.06UJ| 0.05 U
EPN 2104-64-5 NT ) NT NT 0.05us | 0.05us | o.osus| o0.06us | 0.05 W
Ethion 563-12-2 NT NT NT NT 0.050s | 0.05UJ ) 0.06UJ| 0.06Us} 005Ul
Ethoprop 13194-78-4 NT NT KT NT 0.1us| oaw ] oizw| o2us] oatw
Famphur 52-85-7 B.16ud | 0.16us | 0.16 W | 0.16 W NT NT NT NT NT
Fensul fothion 115-90-2 NT NT HT NT odusf o0.tws) 02wl oa2us| 0.1 ul
Fenthion 55-38-9 T NT NT HT 0.05us | 6.050s | 0.06us | 0.06us | 0.05W
Malathion 121-75-5 NT NT NT NT 0.05uJ | 0.05u | 0,06t | 0.06UJ | 0.05 U
Merphos 150-50-5 NT NT NT NT o.tus ) otwi ] o2u| o2w| 0w
Mevinphos 7786-34-7 NT NT NT NT o.1us| 01uwif ot2w| o.2usf ot wl
Monocrotophos £923-22-4 NT NT NT NT e.21u | o.2ius | o.24u| o02uif 021w

v

(Page 5 of 8)
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Table A-3. B-Pond Phase 3 Organophosphorous Pesticides. (mg/Kg)

ANALYTE CAS# BOOGW1 | BOOGW3 | BOOGW4 BOOGWS BOOGX6 § BOOGZ2 |  BOOGZ6 8006Z8 |  BOOHEO

TYPE Reg Reg Fdup Reg Reg Reg Reg Reg Reg

POND 38 3B 38 38 38 38 38 38 3c

DEPTH 9.5 13 13 21 61.5 90.5 118.5 123.5 1
Kated T 300-765 NT NT 1 | W | c2tw ] 21w 0205 0.24u4) 0.210
parathion ethyl 156-38-2 p.10ul{ 0.10ud | 0.10us | 0.10ud| 0.05us ) 0.05ud | 0.06uUs| 0.06UJ | 0.05 UL
parathion methyl 298-00-0 o.10uw | o.iouws | o.touwa} 00w o05us| 0.05us ) 006w | 0.06w | 0.05 W
Phorate 298-02-2 0.05us | 0,050} 00500 ) 0.05a} 005w ) DSV GBI 0.06 U] 0.05 W
Ronnel 299-84-3 Ny NT NT NT 0.0503 ) 0.05ud | 0.06uUs| 0.06UJ | 0.05 W
sul fotepp 3689-24-5 0.05us | 0.05us | 005w | 0.05uU8] 0.05uJ| 0.05Us | 0.65UJ ] 0.06 U3 | 0.05 U
sulprofos 35400-43-2 NT . HT NT NT p.05u | 0.05us | o.06ui| o0.06us | 0.05w
TEPP 21646-99-1 NT NT NT NT .2t | o210 | o2swaf 28w 021w
Tetrachlorvinphos 22248-79-9 NT NT NT NT 0.26us | 0.26us ) 030ur] 031w} 028w
Thionazin 297-97-2 0.05 s | 0.05uJ | 0.05UJ | 0.05u) NT NT KT NT NT
Trichloronate 327-98-0 NT HT NT NT 0.05ud ] 0.05ua| o.06uUs| oc.06us | 0.05 W
0,0,0-Triethylphos phorothicate  126-68-1 0.03 us | 0.03us| 0.63 U0 0.05Ws NT NT NT Y NT

{Page 6 of 8)
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Table A-3. B-Pond Phase 3 Organophosphorous Pesticides. (mg/Kg)

| AnaLYiE CAS# goowo1 | Boowoz | soowo3 { moowos | BoOHOS | BOOHOS |  BOOH14 | BOONIO | BOOH19 | BOOH23
TYPE Reg Reg Reg Reg Fdup Reg Reg Blank Reg Reg

POND 3c 3c 3c 3c ic it ic 3C 3c 3ic

DEPTH 3 5 7 9 9 1.5 30 --- 60 80

Azinphos methly 86-50-0 o.2tus | 0210 | o2twa | 026w | o.2tus | o.zzus | 0210 | 0,200 | 0.21 04 | 0.21 U
| chlorpyrifos 2981-88-2 0.05us ) 0.050d ] 0.05us | 0.05us | 0.05u0 | 0.05ud | 0.0504 | 0.0504 | 0.05u4 | 0.05Ud
Chiorpyrifas methyl 5598-13-0 0.05uJ ] o.5us | 0.05us | 0.05us ] 0.05u8 | 0.05us | 0.05u | 0.05us | 0.05UJ | 0.05 U4
Coumaphos 56-724 0,21 U 0.21 td 0.21 ud 0.21 W4 0.21 W 0.22 Wl 0.21 U 0.20 W 0.21 UJ 0.21 1)
Demeton 8065-48-3 otus| oaw | oquwsl 0w | oiw| octus] otue| otuw| otw) oW
piazanon 333-41-5 0.0 04 | 0.05us | 0.05us | 0.05u | 00500 | 0.05us | 0.05us | 0.05L8 | 0.05us{ 0.05 U
DDVP (Dichlorves) 62-73-7 0wl oaw ] oauvi| 0w otus ) otud | 0tus 01wd| Ol uwd| 0.7 W
[ pimethoate 60-51-5 otudd otue] cauw| ociuwel ourf otius] 0atur| Gus| oL | 0.1
pisut foton 298-04-4 0.05us | 0.0 | 00504 0.05us | 0,050y | 0.05us{ 0.05UF | 0.05uUJ | 0.05 US| 0.05 W
EPN 2104-84-5 p.05us | 0.05ua | o.05usf 0.05 0 | 0.05us | G.05us | 0.05U8 | 0.05u5 | 0.05 U] 0.05 U
Ethion 563-12-2 0.05us | 0,05 us ] 0.05us{ 0.05us | 0.05us ) 0.05u | 0.65U3 ) 0.0505 | 0.05UJ | 0.05 Us
Ethoprop 13194-78-4 01w | oauei oduvs| oduw | ctur| omtw| oatw | oauIf 0dW} 01w
Famphur 52-85-7 NT NT NT NT HT NT NT T NT NT
Fensul fothion 115-90-2 0iusl 0w | osauw| oaw! oqw | ocntuw | otw| otw | 0.w | 6.t
Fenthion 55-38-9 0.05uUs | 0.05u) | 0.0s5us ] o.05u | 005wy | 0.05us | 0.05u ] 005U | 0.05 W ) 0.05 W)
Malathion 121-75-5 0.05u | 0.05u3 ] 0,500 1 0.05u) | 0,05u8 ] 0.050s | 0.05u9) 0.05ud | 0.05u) | 0.05U)
Merphos 150-50-5 0.1 UJ 0.1 Wt 0.1 w 0.1 W 0.1 U 011w 0.11 W 0.1 U4 0.1y 0.1 W
Mevinphos 7786-34-7 0w | odwl ouw!l ouw] orw | oonmusd etue]| odw| otw| 1w
Honocrotophos 6923-22-4 0.21u | 02100 | o.21us | 0.21us | 021w | 0.22u8 | G20 W | 02008 | 0.27 L4 | 0.21 W

(Page 7 of 8)
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Table A-3. B-Pond Phase 3 Organophosphorous Pesticides. ({mg/Kg)

ANALYTE CAS# BOOHO1 800HO2 BOGHO3 B00HD4 BOOHOS BOOHGS BOOH14 800410 BOOK19 BOOHZ3

TYPE Reg Reg Reg Reg Fdup Reg Reg Blank Reg Reg

POND 3c 3c ic 3c 3c 3c 3c 3ic 3c 3ic

DEPTH 3 5 7 9 9 1.5 30 --- 60 80
— L — —

Nated 306-74-5 0.21 U4 g.21 ua | 0.21 W 0.21 g | 0.21 U 0.22 wa 0.21 W 0.20 W 0.21 U4 | 0,27
Parathion ethyl 156-38-2 0.05 us 0.05 U4 | 0,05 Ud 0.05 4J | 0.05 W 0.05 W 0.05 W 0.05 W 0.05 B3 | 0.05 W
Parathion methyl 298-00-0 0.05 v 0.05 LJ } 0.05 W 0.05 Wl | 0.05 W 0.05 uJ 0.05 uJ 0.05 W 0.05 Uy | 0.05 UJ -
Phorate 298-02-2 0.05 W 0.05 U | 0.05 W 0.65 uJ | 0.05 W 0.65 W 0.05 UJ 0.05 U 0.05 Ut | 0.05 W
Ronnel 299-84-3 0.05 wJ 6.05 w4 | 0,05 W 0.05 UL | 0.05 W 0.05 W 0.05 ul 0,05 W 0.05 W 0.05 W
Sulfotepp 3689-24-5 0.05 ud 0.05 UJ | 0.05 W 0.05 b | 0.05 UJ 0.05 uy 0.65 Wi 0.05 W 0.05 WJ § 0.05 U
Sulprofos 35400-43-2 0.05 th 0.05 U } 0.05 W g.05uy | 005 0.05 W 0.05 W 0.05 W 0.05 UJ § 0.05 U
TEPP 21646-99-1 0.21 W 0.2t us | 0.21 L4 0.21 U4 | 0.29 0.22 W 0.21 W 0.20 UJ 0.21 W | 0.21
Tetrachlorvinphos 22248-79-9 0.26 U g.26 ua | 0.26 W 0.26 UJ | 0,26 W 0.28 wJ 0.26 W 0.25 UJ 0.26 UJ | 0.27 W
Thienazin 297-97-2 NT KT NT RT L NT L1} KT NT NT
Trichloronate 327-98-0 0.05ul | 0.05us | 00500 | o0.05ud [ 0050 | 0.0508 | 0.05 0] C.05u8 ] 0.05W | 0.05
o,0,0-Triethylphos 126-68-1 RT NT. HT NT NT NT NT NT NT NT
phorothioate

NT Mot a target analyte for this sample, see text.
U The analyte was undetected at the stated Limit.

J The associated vatue is an estimated quantity.

{Page 8 of 8)
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WHC-SD-EN-AP-104 Rev. 0

Reasons for Westinghouse Hanford Company Qualification--Organophosphorous
Pesticides

Regular, Field Duplicate, and Silica Sand Samples:

HOLDING TIME--A11 samples were flagged as estimated, "J". All samples
extracted outside 7-day criteria established for water. (A1l samples were
analyzed within 40 days of extraction.) ™

Split Samples:

None.
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Table A-4. B-Pond Phase 3 Dioxins & Furans. (ng/g)
ANALYTE SAMPLE 1D BOOFKS BOOFK? BOOFK8 BOOFK9 BOOFL.O BOOFL1 BOOFL3 BOOFL4 BOOGR?
TYPE Reg Reg Reg Reg Reg Reg Blank Rea Fdup
POND 3A 3A 3A 3A 3A 3A 3A 3A 3A
DEPTH 6.9 i 8.5 10.5 + 13 14.5 16 - 28 28
Totat tetrachlorinated dibenzo-p-dioxins 0.062 W 0.060 UJ | 0.056 W 0.1Mus | 0,071 ud § 0.068 W4 | 0.042 U4 ] 6.056 LI | 0.057 W
(TCOD)
Total pentachlorinated dibenzo-p-dioxins 0.13 W 0.17 W) 0.13 W 0.10 W 0.16 U 0.22 uJ 0.15 ud 0.16 UJ | 0,084 LJ
(PeCDD)
Totai hexachlorinated dibenzo-p-dioxins 0.12 U 0.18 uJ 0.13 Wl 0.40 W 0.17 W 0.15 W 0.1t W ¢.15 W 0.18 ws
{HxCDD)
Total heptachlorinated dibenzo-p-diexins 0.15 Wl 0.21 W 0.19 W 0.1% Wy 0.16 ud 0.23 1) 0.17 W 0.5 W 0.27 W
(HpCoD)
Total octachlorinated dibenzo-p-dioxins 0.13 W 0.21 U 0.13 uJ 0.11 ud 0.16 ud 0.17 W 0.15 W 0.15 UJ 0.21 W
{0CbB)
Total tetrachlorinated dibenzo-furans 06.11 us 0.077 uJ | 0.058 W 0.085 W | 0,071 W | 0.079 U4 | 0.061 wJd | 0.055 U 0.047 W
{TCDF)
Total pentachlorinated dibenzo-furans 0.039 W 0.053 uJ | 0.045 U 0.058 UJ | 0.047 wd | 0,050 WJ | 0.036 UJ | 0.049 UJ 0.058 W
(PeCDF) '
Total hexachlorinated dibenzo-furans 0.11 W 0.11 W | 0.085 ud 0.14 W 0.1 ud 0.11 W) | 0.072 U 0.13 W 0.10 W
{HXCDF)
Total heptachtorinated dibenzo-furans 0.13 W 0.17 W 011 W 0.13 W 0.13 ud 0.19 U 0.13 Wd 0.23 W 0.14 W
(HpEDF)
Total octachiorinated dibenzo-furans 0.069 W 0.19 W | 9.077 W 0.096 g 0.12 W 0.14 W | 0,059 W 0,11 Wl 9.20 W
(OCDF)

(Page 1 of 3)
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Table A-4. B-Pond Phase 3 Dioxins & Furans. {ng/g)
ANALYTE SAMPLE 1D BOOGSS BOOGS? BOOGT7 BOOGYS BOOGVS BOOGV7 BO0GVE BROGVY B00GHD
TYPE Reg Reg Reg Reg Reg Reg Reg 8lank Reg
POND 3A 3A 34 3A 38 3B 38 3B 3B
DEPTH 52.5 . 66.3 97 143.5 1 3.5 5.5 - 7.5
Total tetrachlorinated dibenzo-p-dioxins 0.17 U4 0.12UJ | 0,063 04 | 0.086 W4 § 0.070 UJ | 0.044 UI | 0.036 LI | 0.048 UL 0.032 W
(TCDD)
Total pentachlorinated dibenzo-p-dioxins 0.30 W4 .35 W 0.21 ud 0.20 ud 0.16 W 0.12 U3 | 0.087 WJ 0.11 U 0,057 W
(PelDD)}
Total hexachlorinated dibenzo-p-dioxins 0.29 uwd 0.25 W 0.14 W 0.28 W 0.19 Wi 0.15 W) 0.15 W 0.14 uwJ 0.098 W
(HxCDD)
Total heptachlorinated dibenzo-p-dioxins 0.24 W 0.27 W 0.13 W 0.14 W 0.19 W 012 W 0.17 W 0.13 W .11
(HpCDD)
Total octachlerinated dibenzo-p-dioxins 0.23 W 0.27 W 0.12 UJ | 6.090 L) 0.25 uJ 6.15 W 0.12 w4 | 0,067 LI 0.13 W
(ocon)
Total tetrachlorinated dibenzo-furans 0.4 Wl 014w | o.058wd Y 0.086 UJ ) 0051 U | 0.038U4 ) 0.033 L} 0.038 L4 0.033 W
{1ChF)
Total pentachlorinated dibenzo-furans 0.069 Ul 0.067 UJ | 0.057 UJ ] 0.052 uJ | 0.082 UL | 0.035 Ut | 0.636 UJ | 0.051 LI 0.045 UJ
(PeCDF)
Total hexachlorinated dibenzo-furans 0.084 UJ D.15 UJ | 0.086 UWJ | 0.072 Uy .10 U3 | 0,094 Ul | 0,093 LI | 0.095 W 0.073 ud
{HxCOF) .
Total heptachlorinated dibenzo-furans 0.15 Wl 0.14 0.23 W 0.12 W 0.14 Ud | 0.097 U | 0.093 U 0.14 W 0.084 ud
(HpCDF)
Total octachlorinated dibenzo-furans 0.030 W 0.19 ud 0.12 Wi 0.13 U .21 W 0.10 W 0.13 U 0.13 W D.086 UJ
{0CDF)

(Page 2 of 3)
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Table A-4. B-Pond Phase 3 Dioxins & Furans. (ng/qg)

0 "ASY  POT-dV-NI-0S-JHHM

ANALYTE SAMPLE D BOOGWY BOOGW3 BOOGWS BOOGWE BOOKOD B00HO2 B800H0O3
TYPE Reg Reg Fdup Reg Reg Reg Reg
POND 3B 3B 38 3B 3c 3c 3c

DEPTH 9.5 13 13 21 1 5 7

Total tetrachlorinated dibenzo-p-dioxins 0.041 W G.047 W 0.031 U 0.044 UJ 0.10 W 0.16 UJ 0.12 UJ

{TCDD)

Total pentachiorinated dibenzo-p-dioxins 0.080 W 0.12 UJ G.090 U 0.13 U 0.15 vl 0.12 W4 0.38 U

(PeCDD)

Total hexachlorinated dibenzo-p-dioxins 011w 0.12 W 0.087 W 0.16 UJ 0.20 W 0.22 Uy 0.17 WJ

(HxCOD)

Total heptachtorinated dibenzo-p-dicxins 0.15 w 0.14 W 0.11 W 0.13 W 0.24 W 0.27 W 0.17

(HpCOD)

Totai octachlorinated dibenzo-p-dioxins 0.15 W 0.096 W 0.14 W 011w 0.23 W 0.32 W 0.15 W

(oceD)

Total tetrachlorinated dibenzo-furans 0.035 W 0.039 Ul 0.050 W 0.052 W 0.062 W 0.077 W 0.067 W

{TCDF)

Total pentachlorinated dibenzo-furans 0.047 W 0.038 U4 0.045 UJ 0.035 W 0.19 W 0.10 W 0.11 W

(PeCDF) '

Total hexachlorinated dibenzo-furans 0.11 Wy 0.088 U 0.066 W 0.1 uw 0.23 Wi 8.15 W 0.18 W

{HXCDF)

Total heptachleorinated dibenzo-furans 0.10 us 0.10 W 0.079 U 0.082 ud 0.53 uJ 0.19 U 0.32 U

(HPCBF)

Total octachtorinated dibenzo-furans 0.09 U 0.16 W 0.11 W D.13 W 0,14 W 0.23 U 0.12 w4

(OCDF)

U The analyte was undetected at the stated limit.
J The associated value is an estimated quantity.

{Page 3 of 3)
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WHC-SD-EN-AP-104 Rev. 0
Reasons for Westinghouse Hanford Company Qualification--Dioxins and Furans

Requiar, Field Duplicate, and Silica Sand Samples:
HOLDING TIME--AT] samples were flagged as estimated, "J". A1l samples

extracted outside 7-day criteria established for water. (A1l samples were
analyzed within 40 days of extraction.)

Split Samples:

None.
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Table A-5. Volatile Organic Compounds. (pg/Kg)

AMALYTE CASH BOOFK6 BOOFK?7 BOOFK8 BOOFK? BOOFLO BOOFL1 BOOFL3 BOOFLA BOOGRY BOOGS4
TYPE Reg Reg Reg Reg Reg Reg Blank Reg Fdup Reg
POND 3A 3A 3A 3A 3A 3A 3A 3A 3A 3A

DEPTH 6.5 8.5 10.5 13 14.5 16 --- 28 28 52.5

ANALYSIS DATE | 2/20/91 ) 2/20/9%| 2/20/91| 2/22/91) 2/22/91 | 2/20/9%| 2/22/91] 2/28/911 2/22/91%F 2/20/91

MOISTURE (%) 12 10.9 5.3 6.7 6.8 11.2 0.0 4.9 5.3 23.2
chtoromethane 74-87-3 1mu 1Mu fu 1u nu 1tu 0u 11w 1Mu Bu
Bromomethane 74-83-9 1Mu 11y 11y 110 1mu 11u 0u 11 ud 1Mu 3By
Vinyl Chloride 75-01-4 1mu 11y 1u 1u 1u 1Mu 10U 11w 1y 3u
thloroethane 75-06-3 Mu lu f1u 11u 1Mu 1Mu 10U 11 W 1iu B3u
Methylene Chloride 75-09-2 6U 44 34 54 5u sU 5U 5 W 5U 7u
Acetone 67-64-1 "nu 64 55 11U 13 1u 17 1w 27 13U
Carbon Disulfide 75-15-0 6 U U 53U 54U 5Uu 6U 5u 5w 5u 77U
1,1-Dichloroethene 75-35-4 6 Ut 6 U 5U 50 5u éu 5u 5w S5u 70U
1,1-Dichloroethane 75-34-3 & U 6 U 5U 51U 5u 4U 5u 5uW 50U 77U
1,2-Dichloroethene (total) 540-59-0 6 U 5u 5Uu 51U 50U 6u Su 5w 50U Tu
Chloroform 67-66-3 6 U 6U 5U 5u 5u 6U 5U 5W 5U 70
1,2-Dichloroethane 107-06-2 & U 6U 5U 5u 50 65U Su Sw 5u 70
2-Butanone 78-93-3 1Mu 11u 1nu 11u "nMu i1 u 10U 11w 11U 13u
1,1,1-Trichloroethane 71-55-6 6y 6 U 5U 5U 5U s6U 5u 5u S u 7y
Carbon Tetrachloride 56-23-5 54U 65U 5Uu 5u 5u 6U 5u 5w 5y TU
Vinyl Acetate 108-05-4 1My 1u 1Mu 1nu Mnu 1Mu 10U 11w u B3u
Bromodichloromethane 75-27-4 64U U 5U 5U 5U 60U 5U 5W 5u 77U

(Page 1 of 8)
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Table A-5. Volatile Organic Compounds. (pug/Kg)
ANALYTE CASH BOOFKé BOOFKT7 BOOFKS BOOFKS BOOFLO BOOFLY BOOFL3 BOOFL4 BOOGRY BOOGS4
TYPE Reg Regy Reg Reg Reg Reg Blank Reg Fdup Reg
POND 3A 3A 3A 3A 3A 3 3A 3A 3a 34
DEPTH 6.5 8.5 10.5 13 14.5 16 --- 28 28 52.5
ANALYSIS DATE | 2720791 | 2/20/91) 2720791 2/22/91| 2722/91 2/20/91 | 2/22/91 ] 2728/ | 2722791 2720/%1
MOISTURE (X) 12 10.9 5.3 6.7 6.8 11.2 0.0 4.9 5.3 23.2
1,2-Dichloropropane 78-87-5 56U 61U 5u 5U 5U &u 5u 5 W 5U 7u
cis-1,3-Dichloropropene 10061-01-5 U 6u 5u 5u 5u 6U S5u 5 W 5Uu 7u
Trichloroethene 79-01-6 61U 6U 5u 5u 5u 6u 5U 5w 5u Tu
pibromochloromethane 124-48-1 6 U 66U 3u 50U 54 56U 5U 5ud 5U 7U
1,1,2-Trichloroethane 79-00-5 60U Q] 5y 5u Su 6U 50 5w 5u 7u
Benzene 7i-43-2 65U 60 5u 5u 5u 6U 5U 5t 5u 77U
trans-1,3-Dichloropropene 10061-02-6 64U 6 U 5u 5U 5u 6 U 5U 5w 5Uu 7u
gromoform 75-25-2 6 U 66U 5u 5u 5u 64 5 U 5w 5U 7u
| 4-Hethyl-2-pentanone 108-10-1 1mu nu 1Mu Mu 1My 1u 10U 1w 1nu 3u
2-Hexanone 591-78-6 1Mu 1y 1"Mu 11u 1"u 1mMu 10U 11 W tiu 13u
Tetrachloroethene 127-18-4 6u 6 U 5u S5y 5u 6b 5U 5 ud 54U 77U
| 1,1,2,2-Tetrachloroethane 79-34-5 6U 6 U 5u 5 U 5u 6U 5U 5 Ud 5u 7u
| Toluene 108-88-3 6 U 6 U 5u 5u S5Uu au s u 5w 5U 7u
| Chlorobenzene 108-90-7 6U s u 5 U 54 5u 6 U 51U 5 U4 5u 7u
{ Ethylbenzene 100-41-4 6u 6U 5 U 5 U 5 U 6 sul 5w 5 7U
| Styrene 100-42-5 6U 56U 5u 5U 5U éu 50 5w 5U 7u
| Xylene (total) 1330-20-7 6U & U 5u 54 5u 6u 51U 5 U4 5u 7U

(Page 2 of 8)
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Table A-5. Volatite Organic Compounds. (ug/Kg)

ANALYTE CASH BOOGSS BOOGS9 BOOGT7 | BOOGVS 800G6V6 BOOGV7 BOOGVS BOOGYY BOOGWD BOOGH1
TYPE Split Reg Reg Reg Reg Reg Reg Blank Reg Reg

POND 3A 3A 3A 3A 3B 3B 38 3B 3B 38

DEPTH 52.5 66.5 or 143.5 1 3.5 5.5 --- 7.5 9.5

ANALYSIS DATE] 2/26/91| 2/2B/91) 2/28/91| 3/4/91( 3/10/91% 371191 3/11/91) 3149, ) 37140 371191

HOISTURE (X) 19 7i3 4.0 HA 5.0 4.0 5.0 0.0 0.0 3.1

Chloromethane 74-87-3 12u 11u 10U 10U nu v nue wou wu v
Bromomethane 74-83-9 124 nu wu 10U 11U 10U 1nu Wy v 1w
Vinyl chloride 75-01-4 12 u 11u 10U 10U ilu eu nu 0y wu 18U
Chloroethane 75-00-3 12u 11u 10U 10U nu i0u neu oy wu 10U
Methylene Chloride 75-0%-2 30U 5u 5U 5U 5u 5U S U 5u 5b 5u
Acetone 67-64-1 18U 1Mu ou 10U 1nu 0u 11 u 06 10u 10U
tarbon Disulfide 75-15-0 6U 5u 5U 5u 5y 5u 5uU 5Uu 5u 5u
1,1-Dichloroethene 75-35-4 6U su 51U 5y 5u 5u 5u 5u 5u 5
1,1-Dichloroethane 75-34-3 6U iu Su 5U 5u 5u 5u 54U 5u 5u
1,2-Dichloroethene (total)  540-59-0 6U 5u 5Uu 5u 5u 5u 51U 5Uu 5u 5u
Chloroform 67-66-3 6U 5U 5Uu 5u 5U 5u 54 5u 5U 5u
1,2-Dichloroethane 107-06-2 6 U 5Uu 5U 54 5u 5u 5U 5U 5u 5u
2-Butanone 78-93-3 12U nu 1nu 10U ilu 0u 11u 10u iou v
1,1,1-Trichloroethane 71-55-6 é6u 5U 5U 54 5u 5U 5U 5u 5u 5u
{ Carbon Tetrachloride 56-23-5 6U SU 5u 5U 5u 50 S5Uu Su 5u 5U
| Vinyl Acetate 108-085-4 12u nu 10U v 11u 12U 11u 0 10U 10U
Bromodichloromethane 75-27-4 éU 5U S u 5u 5u 50 5u 5u 50U 54U

(Page 3 of 8)
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Table A-5. Volatile Organic Compounds. {ug/Kg)

ANALYTE CAS# BOOGSS BODGSY BOOGT7 | BOOGVS BOOGYS BOOGY7 BOOGVE BOOGVY 200640 B00GW1
TYPE split Reg Reg Reg Reg Reg Reg Blank Reg Reg |

POND 3A 34 3A 3A 38 38 38 38 3B 38
DEPTH 52.5 86.5 97 143.5 1 3.5 5.5 “eu 7.5 9.5 I

ANALYSIS DATE{ 2/26/91 2/28/91 2/28/91 | 3r4/0 rnm 3/11/91 3 3N I 3/11/91

HOISTURE (%) 19 7.3 4.0 NA 5.0 4.0 5.0 6.0 0.0 3.1

1,2-bichloropropane 78-87-5 46U 5u 5u 5u 54U 5U 5u 5U 5u 50

cis-1,3-Dichloropropens 10061-01-5 sU 5u 5u 5Uu 5u 5u 5U 5U 5Uu 5y

Trichloroethene 79-01-6 6U 5U 5u 5u 5Uu 5Uu 5u 54U 50 Su
bibromochlaromethane 126-48-1 6u 5 U 5 u 5 U 5 U 5 U 5y 5u 5y 50
1,1,2-Trichloroethane 79-00-5 6u 5 U 5y 51U 50 5 U 5 U 5u 5u 50
Benzene 71-43-2 6U 5 U 5 U 5 U 5 0 5 U 5 U 5u 54 5l
trans-1,3-Dichloropropene  10061-02-6 6U 5 U 5 U 51U 5 U 5u 5 u 5 5 U 5u]

Bromofarm 75-25-2 6u 5u 5U SuU 50U 5u 50 5u 35U 54U

4-Methyl-2-pentanone 108-10-1 12u 1nnu 0 U 34 1Mu wou 1nu i0u 10u 10U

2-Hexanone 591-78-6 2u A1 U 0u 10U 1tu Wou ilu 100 10U 164
Tetrachloroethene 127-18-4 su 5u 5U 5U 5u 5U 5U 50 5U 5u ‘

1,1,2,2-Tetrachloroethane 79-34-5 é6Uu 5u 5U 5u 5U FRY 5u S5u 5u 5u

Toluene 108-88-3 6U 5U 5u 5u 5u 54U 5u 5U 5u 5U

Chlorobenzene 108-%0-7 6U 5u 5U 5u 5u 5Uu 5U 5U 5u 5U
Ethylbenzene 100-41-4 &6 U 5U 5U 5u 5u 50 5U 50U 5uU U I

Styrene 100-42-5 &6 U 5Uu 5U 5u 5U 5U 5u 5u 54 5U

Xylene (total) 1336-20-7 6uU 50 54 54U 5u 5U 5u 50 U 5U

(Page 4 of 8)
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AHALYTE CAS# 800GW3 BOOGHS BOOGWS BOOGHB BOOGX6 BOOGZ2 BOBGZ6 B00G28 BOOHOO BOOHOY
TYPE Reg Fdup Split Reg Reg Reg Reg feg Reg Reg

POND 38 3B 3B K} 3B 38 38 3B ic 3c

DEPTH 13 13 13 21 61.5 90.5 118.5 123.5 1 3

ANALYSIS DATE | 3/t1/91F 3719/911 3/12/91| 3/111/91) 3721791 3721791 3721091 3722191 321491 37209

MOISTURE (%) 3.0 3.0 3 3.1 5.4 5.0 16.7 34.5 3.9 4.8

chloromethane 74-87-3 0u 10U jou iou ilu i1u 13U 1Bu 0u 1Mu
Bramomethane 74-83-9 0u 10U 10U 10U 1nu 1My 130 150 10u Mu
viny! Chloride 75-01-4 10U 10U iou 0u ilu f1u 13y Bu 10U 1t u
Chloroethane 75-00-3 i0u iU 16U 16U 1Mu 1Mu i3 154 ou nu
Methylene Chloride 75-09-2 5U s5u 44 U 5u 5U Su & U 8u 5U 50U
Acetone 67-64-1 0u icu 17 U w0 Mnmu 1Mu 130 150 10Uv 11u
Carbon Disulfide 75-15-0 5U 5U 5u 5v 5u 5u 6 U gu 51U 5u
1,1-bichloroethene 75-35-4 5u 5U 5U 5Uu 5u 5U 6t sBu 5U 5u
1,1-Dichloroethane 75-34-3 5U Su 5U 5u 54 5b U au 5U 5u
1,2-Dichloroethene (total) 540-59-0 5v 5U 5U 5u 5u 5u 6U 88U 5U 5u
chloraform 67-66-3 5 U 54 50 50U 50 5u 60 8u 50 5U
1,2-Dichloroethane 107-06-2 S5u 5uU 5uU 5U 5u sSu 6uU 8u 5y 50
2-Butanene 78-93-3 i0u 1u i0ou 10U 11u 11u 1Bu 5u oy Mu
1,1,1-Trichloroethane 71-55-6 5u 5U 5U 5u 5Uu 5U 6U 8y 5U 5u
Carbon Tetrachloride 56-23-5 5u U 5u 5u 5u 5u 6U a8u 5u ju
Vinyl Acetate 108-05-4 10U 10U 10U 10U nu 1nu i3 150 10u 1"y
Eromodichloromethane 75-27-4 5u 5Uu 5U 5u 5u 5u 6Uu 8u 5u L]

(Page 5 of 8)
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Table A-5. Volatile Organic Compounds. (ug/Kq)
ANALYTE CAS#H 8006W3 BOOGWS BOOGWS BOOGWS BODGXS B0OGZ2 BOOGZ& BO0GZ8 BOOHOO BOOHO1
TYPE Reg Fdup Split Reg Reg Reg Reg Reg Reg Reg
POND 38 i 38 3B 38 38 3B 38 3c 3c
DEPTH 13 13 13 21 61.5 90.5 118.5 123.5 1 3
ANALYSIS DATE ¢ 3/1%/91 1 3/11/91| 3112/91] 3711917 3/21/91) 322191 372191 3722i9% | 3721091 3721791
MOISTURE (X) 3.0 '__3.0 3 341 5.4 5.0 16.7 34.5 3.9 4.8
cis-1,3-Dichioropropene 100561-01-5 54 5Uu 50 Su 5u Su 61U §u 5U 5u
Trichloroethens 79-01-6 5u 5U 5 U 5u 5Uu 5u 6 U 8 u 5u S5u
bibromachloromethane 124-48-1 50 5U 5U 54U 5u 5u 6 U Bu 5u 5U
1,1,2-Trichloroethane 79-00-5 5y 5u 5U 5u 5u 5U 6U su 5U 54
Benzene 71-43-2 50 5u 5u 5u 5Uu 5u 6U Eu 5u 5u
trans-1,3-Dichloropropene 10061-02-6 5u 5U 5U 5u 5u 5u 6u gu 5U 5u
Bromoform 75-25-2 5Uu 5U 5u 5U 5u 5U éu 8u 5u 5Uu
| 4-Methyl-2-pentancne 108-10-1 i6u 10U iou 10u 34 34 1By 15 wu nu
| 2-Hexanone 591-78-4 Gu 0u 1ou wovu nu 1Mu B3u 15 U wuy Mu
Tetrachloroethene 127-18-4 5u .50 59 5y 5u 5U 6 U 84 5u 5u
1,1,2,2-Tetrachloroethane 79-34-5 5u 5Uu 5U 50 5u Su 64U au 5u 5u
Toluene 108-88-3 50U 54U 5U 5u 5uU 50 6U 8u 535U 5u
Chlorobenzene 108-90-7 5u 5U 5u 54 5u 5u 6 U a8u 5u 54
Ethylbenzene 100-41-4 5y 50 5u 5U 54U 5u 6 U au 5u 50
| Styrene 100-42-5 5u 5y 5u 5u 5u 5u &U 8 u 5U 54U
Xylene {total) 1330-20-7 5U 5u 5u 5u 5u 5 6 U 8y 5u 54U

(Page 6 of 8)
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Table A-5. Volatile Organic Compounds. ({pg/Kg)
ANALYTE CAS# BOOHOZ2 BOOHOZ BOOHO% BOGHOS BOOHOG BOOKO7 BOOH14 BGOH10 BOOK19 BOOHZ3
TYPE Reg Reg Reg Fdup Reg split Reg Blank Reg Reg
POND 3c 3c 3c 3C 3c 3c 3c 3t 3c 3c
DEPTH 5 7 9 9 1.5 11.5 30 --- 60 80
ANALYSIS DATE | 3/21/91] 3728/91 | 3/22/91 | 3r22/91} 3722/ | 3/26/91 472/91) 3728/ ar2/91) 42/
MOISTURE (X) 4.8 KA 5.0 4.3 5.6 [ 8.7 HA 6.1 22.3
Chtoromethane T4-87-3 11u 0u nu 10U 1u nu 1Mu 10u 1mu 13U
| Bromemethane 74-83-9 1u 10U v U 1mu nu itu 10U ity i3u
| Vinyl Chloride 75-01-4 nu 10U nu 10 u 1mu 1mu 11u 100 1Mu 13u
chloroethane 75-00-3 1u wu tu 10U 1M1y nu 1iu 10U 1M U 1Bu
| Methylene Chloride 75-09-2 5 U 5u 5u 50 5 U 31U 50 50 50 su
Acetone 67-64-1 15U 10U Mnu 10u fiu 20U nu 10U 49 Bu
carbon Disulfide 75-15-0 5u 5u 5u 5U 5u &U Su 5u 54 66U
1,1-Dichtoroethene 75-35-4 5u Su Su 5u S5y 60U 5U 50 5u U
1. 1-bichloroethane 75-34-3 5u 54 5u 5u 5u s5U 5u 5Uu 5U 64
1,2-Dichloroethene (total) 540-59-0 5u 5 u Su 50 50 60 S5u 5u 5u L]
chioroform 67-66-3 5u 50 5u 5u 5u 6u 50U 5u 5u &6 U
1,2-Dichloroethane 107-04-2 5u 5U 5u 5u 5u 6U 5u 5u 5u 6 U
2-Butanche 78-93-3 11u 1wy nu 10U LR "nu 1My 100 1Mu 13 u
1,1,1-Trichlorcethane 71-55-6 5U 5U Su 5u Sy 64 5U 5u Su 6U
carbon Tetrachloride 56-23-5 5u 5U 5u 5u 5U 6u 50U 50 5u 6u
vinylt Acetate 108-05-4 11u 16 u My iou 1Mu nu 1u 10u 1"u 130
Bromodichloromethane 75-27-4 5U 5U 50U 5u 5u 6 U 5u 5u iu 66U
1,2-Dichloropropane 78-87-5 51U 5u Sy 5u 5U & U 5u 5u Su 6 U

(Page 7 of 8)
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Table A-5. Volatile Organic Compounds. {ug/Kg)

AMALYTE CAS# BOOHG2 BOOHO3 BOOHO4 BOOHOS BOOHOS BOOHO7 BOOH14 BOOH10 BOOK19 BOOH23
TYPE Reg Reg Reg Fdup Reg split Reg Blank Reg Reg
POND 3c 3c 3C 3c 3C 3c 3c 3c 3c 3c

\ DEPTR 5 7 9 9 11.5 11.5 30 “e- 60 80 |
ANALYSIS DATE 3/21/91 | 372B/91 3s22/91 ] 3722791 37221911 3726791 472191 3728/ 472491 472/91
MOISTURE (X) 4.8 NA 5.0 4.3 5.6 6 8.7 NA 6.1 22.3

'

cis-1,3-Dichlorop:opene 10061-01-5 ; u 5u _;U 50 5u —;6 u___?f—-“;?m 5u 6U
Trichloroethene 79-01-& 5U 5u 5U 51U ) 6u 50 5u 5u é U
bibromochloromethane 124-48-1 5u 5U 5u 5u 5u 6U 5u 54 5u 6U
1,1,2-Trichloroethans 79-00-5 5Uu 5u 5u 5u 5u 6u 5U 5U 5U 6 U
Benzene 71-43-2 5U ] U 3y 5u 6 U 5u ) 5u 6u
trans-1,3-Dichloropropene 10061-02-6 54 5u 51U 51U 5Uu 6 u 50 5uU 5u & U
Bromoform 75-25-2 5U S5u 5u 5u 5u 66U Su 5U 50 6 U
4-Methyl-2-pentanone 108-10-1 11y 10U 11y 10U nu 1Mu 1M1u 10u 1u 13y
2-Hexanone 591-78-6 1M u 10U nu 10u 11u ilu 11u 10U ilu 13u
Tetrachloroethene 127-18-4 54 5u 5u 50 50 6U 5U 5U 5u 56U
1,1,2,2-Tetrachloroethane 79-34-3 su S5y 5u 5U 535U 6 U 5U 50U 5u 6 U
Toluene 108-88-3 5u 5U 5y 5U 5u ) 5u 5Uu 5u 54U
| chlorobenzene 108-90-7 5 U 50 5 U 5 U 5 U 6U 5 U 5 U 5u 6u
Ethylbenzene 100-41-4 5U 5u 5uU 5U 5U 6u 5u 5U 50U 6 U
! Styrene 100-42-5 5Uu Su 5u 5u 5u 56U 5u su 5u 6u
}Xylene (total} 1330-20-7 50U 5U 5u 5u aU su 50 su 5Uu & U

U The analyte was undetected at the stated limit.
J The associated value is an estimated quantity.

(Page 8 of 8)
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WHC-SD-EN-AP-104 Rev. 0

Reasons for Westinghouse Hanford Company Qualification--Volatile Organics

Regular. Field Duplicate. and Silica Sand Samples:

HOLDING TIME--BOOFL4 was qualified as estimated, "J". Fourteen day
holding time criteria established for water missed on sample BOOFL4 by 7 days.

LABORATORY BLANK--Acetone was qualified as undetected at 15 Hg9/Kg in
BOOHO2 because acetone was also reported in the associated Taboratory blank

(#910321-027). A summary of VOA Reagent Blanks at Primary Lab:

Nine laboratory blanks total:

6 with no reported contaminants

1 with Acetone at 26 ug/Kg (3/21/91)

1 with 4-methyl-2-pentanone at 3 J ug/Kg (2/28/91)

1 with an unknown tentatively identified compound (TIC) at 7 J ug/Kg

(3/22/91)

Split Samples:

LABORATORY BLANK--Methylene chloride and acetone were found in laboratory
blanks, and were qualified as undetected, "U", in samples BOOHO7, BOOGW5, and
BOOGSS.

CALIBRATION--Two samples had analytes qualified because of separate
exceedances of Westinghouse Hanford-0SM's calibration criteria. All analytes
were undetected. Sample BOOHO7 was qualified "UJ" for the following analytes:

alpha BHC aldrin chlordane
beta BHC endrin gamma chlordane
delta BHC alpha

Sample BOOGW5S was qualified "UJ" for the following analytes:

alpha BHC aldrin endosul fan sulfate
beta BHC endosuTfan 1 4,4'-DDT

delta BHC 4,4'-DDE alpha chlordane
gamma BHC (lindane) 4,4'-DDD gamma chlordane

Additional Note to Volatile Organic Compound Data, Table A-5.
Three "unknown" compounds were reported as VOA TICs: 19 J, 22 J,

11 J 4g/Kg in the regular sample BOOGV5. No similar compounds were found in
the associated Taboratory blank.

A-35
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Table A-6. B-Pond Phase 3 Semivolatiles. (ug/Kg)
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(Base/Neutral /Acid Compounds)

5

ANALYTE CAS# 800FK6 BOOFK7 BOOFKE BOOFKY BOOFLOD BOBFL1 BOOFL3 800FL4 BOOGRY B00GS4
TYPE Reg Reg Reg Reg Reg Reg Blank Reg Fdup Reg

POND 3A 3A 3A 3A 3A 3A 3A 34 3A L1}

DEPTH 6.5 8.5 10.5 13 14.5 16 .-- 28 28 52.5

EXTRACTION DATE | 2/24/N 2/24/91 2/24/91 2r24/Nn 2724/ 2724191 2724/ 2/24.191 2/24/91 ] 2/24/91

ANALYS]S DATE | 2/28/91 2/28/91 2/28/91 2/28/91 2/28/91 2728/ 2/28/91 2/28/91 2/28/91 3/

Phenol 108-95-2 1100 W 1100 UJ 1000 W 1100 W 1100 UJ 1100 W 996 LJ 1000 Wl 1000 UJ | 1300 WY

| bis(2-chloroethyl Yether 111-44-4 1100 U4 1100 ud 1000 uJ 1106 Wl 1100 UJ 1100 W 990 UJ4 1000 Wd 1000 UJ | 1360 Ul
2~Chlorophenol 95-57-8 1100 UJ 1100 W 1000 Us$ 1100 4 1100 UJ 1100 U 990 WJ 1000 U 1800 W) 1300 ud

| 1,3-pichtorobenzene 541-73-1 1100 W 1100 U4 1000 W 1100 LJ 1100 UJ 1100 wd 990 W 1000 Ud 1000 US| 1300 WJ
1,4-pichlorobenzens 106-46-7 1100 U3 1100 wd 1006 US| 1100 U4 1100 W 1100 UJ 990 Ud 1000 W 1006 L3 | 1300 wJ
Benzyl Alcchol 100-51-6 1108 W 1100 vy 1000 1100 W 1100 U 1100 ud 990 UJ 1000 UJ 1600 tJ | 1300 Wd
1,2-Dichtorobenzene 95-50-1 1100 W 1100 Wi 1000 W 1108 W 1100 uJ 1100 W 990 U4 1000 UJ 000 UL 1300 Ld

‘ 2-Methylphenol 95-48-7 1100 W 1100 Wd 1000 W 1100 Wi 1100 B4 1100 Wy 990 UJ 1008 W) 1000 wa | 1300 wJ
gzrs‘g-chloroisopropyl) 108-60-1 1100 Wl 1100 Uy 1000 WJ 1100 W 1100 U 1100 W 990 W 1000 Wy 1000 U | 1300 W

‘ 4-Methytphenol 106-44-5 1100 uJ 1100 U 1000 wJ 1100 vd 1100 Y4 1100 W 990 UJ 1000 U 1600 UJ | 1300 W)
N-Nitrosodipropylamine 621-64-7 1100 Wi 1100 Ud 1006 UJ 1100 W 1100 U4 1100 W 990 UJ 1060 WJ 1000 US| 1300 UJ

| Hexachloroethane &67-72-1 1100 W 1100 Wl 1000 U 1100 W4 1100 WJ 1100 U 290 Us 1000 W 1006 Us } 1300 ud
| Hitrobenzene 98-95-3 1100 uJ 1100 Ud 1000 W 1100 Wi 1100 U 1100 W 990 W 1000 UJ 1000 U3 | 1300 W
isophorone 78-59-1 1100 W 1100 Wd !000 w 1100 Wl 1100 W 1100 W 990 UJ 10690 uJ 1000 wJ | 1300 UJ

| 2-Nitrophenol 88-75-5 1100 vl 1100 1000 U4 1100 UJ4 1100 Wd 1100 U4 930 W 1000 ud 1000 wd | 1300 ud
| 2,4-Dimethyl phenot 105-67-9 1160 w 1100 UL 1000 UJd 1100 W 1100 U 1160 Ua 990 Wl 1000 uJd 1000 wd | 1300 W
Benzoic acid 65-85-0 5400 W 590 520 J 5100 W 360 J 470 4 4800 WJ 370 4 390 J| 6300 U4

| bis{2-chloroethoxy)methane 111-91-1 1100 U4 1100 W 1600 UJ 1100 Wd 1100 W 1100 Ul 930 ud 1000 Wd 1000 vJ | 1300 W

(Page 1 of 16)
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Table A-6. B-Pond Phase 3 Semivolatiles.
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(Base/Neutral/Acid Compounds)

ANALYTE cas# BOOFKS BOOFK7 BOOFK8 BOOFK9 BOOFLO BOOFL1 BOOFL3 BOOFL4 BOGGRY BOODGSS
TYPE Reg Reg Reg Reg Reg Reg Blank Reg fdup Reg
PORD 3A 3A 3A 3A 3A 3A 3A 3A 3A 3A
DEPTH 6.5 8.5 10.5 13 14.5 16 e 28 28 52.5

EXTRACTION DATE | 2/24/91F 2/24/91) 2/26/91 | 2/24/91| 2/24/91 | 2/24/91] 2/24/91| 2/24/91| 2/24/91 | 2/24/91 ||

ANALYSIS DATE | 2728/ 2/28/9.?1 2/28/M 2/28/91 2728/ 2728/91 2/28/91 2728/NM 2/28/91 3 I

p

2,4-pichlorophenol 120-83-2 -_:|100 ud m 1000 ws 1100 uJ 1100 W 1100 U 990 U:J- 1000 U4 100-0_5 1300 W |

1,2 ,4-Trichlorobenzene 120-82-1 1100 W 1100 ud 1000 W 1100 ud 1100 U4 1100 UJ 990 Ud 1000 W 1000 wa | 1300 wJ “
Naphthalene 91-20-3 1100 Wi 1100 W 1000 UJ 1100 W 1100 U 1100 W 990 W 1000 W 1000 V3| 1300 WJ
4-Chloroaniiine 106-47-8 1100 wd 1100 uJ 1000 U4 1100 U 1100 uJ 1100 990 W 1000 W 1000 US| 1300 WS
Hexachlorcbutadiene 87-68-3 1100 us | 1100 W 1000 Uy 1100 W 1100 W] 1100 W 990 Uy 1000 tg] 1000 LJ| 1300 ud
4-Chloro-3-methylphenol 59-58-7 1100 wi | 100 W] f000 LS| TI00 UJ| 1100 US§ 1100 WJ 990 Us¢ t000 US| 1000 Wy | 1300 W)
2-Methylnaphthalens 91-57-6 1100 UJ| 1100 uwdf 1000 WS § 1900 LIg H100 LS| 1100 W 990 uJ| 1000 US| 1000 waq 1300 UJ
Hexachlorocyclopentadiene 77-47-4 1100 Uy 1100 0d 1000 W 1100 W 1100 W 1100 W 930 UJ 1000 U 1000 ua | 1300 W
2,4,6-Trichlorophenol 88-86-2 1106 UJ 1100 W4 1000 ud 1100 g 1100 W 1100 U 990 W 1000 U 1000 uJ ] 1300 UJ
‘ 2,4,5-Trichlorophenol §95-95-4 5400 W 5400 W 5100 WJ 5100 W 5200 U4 5400 Wl 4800 uJ 5000 wJ 5100 bJ | 6300 wJ
2-chtoronaphthalene 91-58-7 1100 U4 1100 WJ 1000 U3 1100 W 1100 W 1100 Wy 990 uwJ 1000 W 1000 ud {4 1300 UJ
2-Nitroaniline 88-74-4 5400 Wl 5400 UJ 5100 W 5100 ug 5200 W 5400 ud 4800 uJd 5000 U4 5100 uJ | 6360 W
Dimethylphthalate 131-11-3 Moo W | 1MedDuJ| 1000wd] 1100 US| 1100 W3] 1100 UJ 990 UJ| 1000 UJ| 1000 UJ| 1300 UJ
Acenaphthylene 208-94-8 1100 WJ 1100 uJ 1000 UJ 1100 W 1100 U 1100 WJ 990 W 1000 W4 1000 wJ | 1300 Ul
3-Nitroaniline 99-09-2 5400 W 5400 ud 5100 Wd 5100 uJ 5200 W 5400 W 4800 W 5000 W 5100 v § 6300 W
Acenaphthene 83-32-9 1100 WJ 1100 ud 1000 WJ 1106 W 1100 W 1100 W 990 W 1000 W 1060 UJ | 1300 ud
2,4-Dinitrophenol 51-28-5 5400 U4 5400 WJ 5100 WJ 5100 W 5200 us 5400 wJ 4800 Wl 5000 Wi 5100 v | 6300 W
4-Nitrophenot 100-02-7 5400 Uy S400 U 5100 wJ 5100 W 5200 W 5400 W 4800 uJ 5000 U4 5100 wa | 6300 W

(Page 2 of 16)
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Table A-6. B-Pond Phase 3 Semivolatiles. (ug/Kg)
(Base/Neutral /Acid Compounds)

ANALYTE CAS# BOOFKé BOOFK7 BOOFK8 BOOFK9 BOGFLD B00FL1 BOOFL3S BOOFLS BOOGRY B0OGS4
TYPE Reg Reg Reg Reg Reg Reg Blank Reg Fdup Reg
POND 3A 3A 3A 3A 3A 3A 3A 3A 3A 3
DEPTH 6.5 8.5 10.5 13 14.5 16 - 28 28 52.5
EXTRACTION DATE | 27247911 2/24/911 2/24/91| 224791 272679V 2724090 2724791 2/24/91) 2724791 | 2124491
AMALYSIS DATE | 2728/91) 27280918 2r28/9% | 2/28/91| 2728/914 2728/ ) 2/28/91) 2/28/91| 2/28/91| 3/W9
Dibenzofuran 132-64-9 1100 UJ] 1100 US| 1000 US| 1100 uJ| 1900 wa] 1100 us] 990 us| 1000 ug| 1000 Uy 1300 Ud
2,4-Dinitrotoluene 121-14-2 100 us{ 1100w} 1000 us| 1900 ws| 1O US| 1100 wa| 990 us| 1060 UJ: 1000 ws | 1300 W
2,6-Dinitrotoluene 806-20-2 1100 us| 1100 ws} 1000 uy| 1100 us| 1100 uwI| 1100 Ua| 990 L] 1000 uﬂ 1000 UJ § 1300 LS
biethylphthalate B4-66-2 1oous| 170 o| 1wo0ows] 1100uws} 1oous} twous| 990 ua} 1000 b} w00 ws] 210 ¢
4-Chlorophenyl-phenylether  7005-72-3 1100 us| 1100 us| 3000 we} t100 Wi} t00wI| 100 uws] 990 uJ| 1000 J| 1000 LJ| 1300 WJ
Fluorene 86-73-7 1100 W 1100 UJ 1000 Ul 1100 W 1100 Wi 1100 W 990 UJ 1000 11 1006 UJ 1300 us
4-Nitroaniline , 100-01-6 54500 US| 5400 ] 5100 wy| 5100 us| 5200 wa| S400 wa| 4800 LS| 5000 ugy 5100 UJ| 6300 U
{ 4,6-Dinitro-2-methylphenol  534-52-1 5400 US{ 5400 uJ{ 5100 uJ| 5100 US| 5200 us| 5400 U2| 4800 US| 5000 ua? 5100 W | 6300 I
K-Nitrosodiphenylamine 86-30-6 1100 ] t100us] 1000 ws| 1M00ud] 1Moous] 100 W] 990 LS} 1000 LJF 1000 US| 1300 U
4-Bromophenyl-phenylether  101-55-3 1i00 | 1100us| 1000us} 1100 wLaf 100 US| 1100w} 990 LS| 1000 ws| 1000 BJ| 1300 UM
Hexachlorobenzene 118-74-1 100U} 1100 us| 1006 usf 1100 va] 100 us| 1100 w3l 990 uwy| 1000 ws| 1000 UJ] 1300 UL
pentachlorophenol 87-86-5 5400 US| 5400 ba| sS100 04| 5100 04| 5200 LJ| 5400 UJ| 4800 us| 5000 usy 5100 US| 6300 U
Phenanthrene 85-01-8 100 ud| 1100 ua| 1w00ws| 1100 uws] 100 us| t100uws| 990 wsf 1000 wsf 1000 UJ) 1300 LY
Anthracene 120-12-7 Mos L] 100 Us) 1000 U} 1100 LS} F100 UL} 1900 US| 90 UJ} 1000 UJ| 1000 Us} 1300 UJ
Di-n-Butylphthalate 84-74-2 1100 U 1100 UJ 1000 ud 1100 W 1100 U 1100 UJ 990 W 1000 W 1000 Wl 1300 11
Fluoranthene 206-44-0 1Moous| 1106wy} 1000 us{ 1100 wa] 1Moo ws| 100 ULI| 990 uwa| 1600 w3} 1000 LI ] 1300 UJ
Pyrene 129-00-0 1100 us] 4100 wa] 1000 us| 1oous| 160 ws| 1100 wa| 996 us| 1000 s} 1000 uJ| 1300 L
Butylbenzylphthalate 85-68-7 1100 UJ| 1100 U4 1000 WJ} 1100 LS 1100 US| 1100 Us| 990 US| 1000 La| 1000 uS| 1300 LJ

(Page 3 of 16)
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Table A-6. B-Pond Phase 3 Semivolatiles. (ug/Kg)
(Base/Neutral/Acid Compounds)
AHALYTE CAS# ' BOOFK6 BOOFK7 BOOFK8 BOOFKS BOOFLOD BOOFLA BOOFL3 BOOFLS BOOGR9 BODGS4
TYPE Reg Reg Reg Reg Reg Reg Blank Reg Fdup Reg
POND 3A 3A 3A 34 3A 3A 3A 3A 3 3A
DEPTH 6.5 8.5 10.5 13 14.5 16 --- 28 28 52.5
EXTRACTION DATE 2724/ 2124/ 2/24/N 2724/ 2/24/N 2/24/91 2/24/91 2724791 2726/ 2/26/N1 ,k
ANALYSIS DATE 2/28/91 2/25/9:! 2/28/M 2728/ 2/28/N 2/28/91 2728/91 2728/ 2/28/9 37191
[3.31-Dichlorobenzidine 91-94-1 | 2200 us] 2200 uJ] 2100 8| 2100 us| 2100 Us| 2200 us| 2000 u3| 2108 us| 2100 ua] 1300 us
Benzo(a)anthracene 56-55-3 1100 s | 100us{ 1000us| 1100 uws| 1300w} 1teows| epo us| 1000 ud{ 1000 US| 1300 U4
bis(2-ethylhexyl)phthalate  117-81-7 1t00 | 1100 ud] 1100us} 1100 ] 1100usf 1100 ud| 990 ws| 1000 ug§ 1000 US| 1400 UM
Chrysene 218-01-9 1100 us| 1100 usf 1000 us| 1900 us| ticoud| 1100 us| 990 us| 1000 us| 1000 LA 1300 Us
pi-n-octylphthalate 117-84-0 1100 W 1100 U4 1000 uJ 1100 W 1100 WS 1100 tl 990 uJ 1000 U4 1000 W 1300 w4
Benzo(b)fluoranthene 205-99-2 1100 us| 1100 uJf 1000 us{ 1100 wa| 1100 s} 1100 Us| 990 Ls| 00O LJ| 1000 UJ | 1300 Wl
Benzo(k)fluoranthene 207-08-9 1700 ol 1100 us| 1000 uws| 1100 ws} 1100w 11e0us| oo usl 1000 us{ 1000 Ls| 1300 LS
| Benzo(a)pyrene 50-32-8 1500 04) 1100 ua) 1000 uwaf 1100 wa| 100uws)] 1t00uwst gsous| 1000 us| 1000 us| 1300 us
Indeno(1,2,3-cd)pyrene 193-39-5 1100 sl 1100 uat 1000us| 1100usl to00us] 1100 us| weous| tooowa| 1000 wa| 1300 Wi
Dibenz(a,h)anthracene 53-70-3 1700 ud| 1100 us| 1000 03| 100 ud} 1100 ua| fH00ws] 990 L] 1000 ws| 1000 LS| 1300 LI
Benzo(g,h,i)perylene 191-24-2 1100 ust 1100 ua{ 1woousl 1100 wu| 1100 wal 1100 sk  9eows| 1000 wa| 1000 us{ 1300 ue
OTHER WAC-173-303-9905 DANGEROUS WASTE No Ho Ho No Ho ? No Ko ? Ho
CONSTITUENTS? 1
Total TICs 7 7 8 3 8 8 2 7 8 |
TICs without laboratory "B® flags 4 2 5 5 0 4 6 4 '

{Page 4 of 16)
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B-Pond Phase 3 Semivolatiles. (ug/Kg)
(Base/Neutral /Acid Compounds)
ANALYTE CAS# B00GS3 BOOGS® BOOGT7 BOOGVS BOOGVS BOOGVY B0OGYS BOOGVY BOOGWOD 800GW1
TYPE split Reg Reg Reg Reg Reg Reg Blank Reg Reg
PORD 3A 3A 3A 348 3B 3B 38 3B 38 38
DEPTH 52.5 66.5 97 143.5 1 3.5 5.5 .- 7.5 9.5
EXTRACTION DATE | 2/24/91) 2/24/N | 272T/N 37N 3/TMN 3N 3/7/91 371291 3712/91) 3712091
ANALYSIS DATE 359/ 3711 375/91 3/12/91 3712/%91 3512/91 3/12/9% 3714/91 3114/ 472/
Phenol 108-95-2 450 U 1160 W 1000 UJ 990 U4 990 U 990 U 1000 U 990 U 990 U| 1000 WJ h
bis(2-chloroethylt)ether 111-44-4 450 | 1100 W} 1000 U4 990 UJ 90 u 990 U 1000 U 990 U 990 B} 1000 UL
2-Chiorophenol 95-57-8 450 U 1100 W 1000 UWJ 990 WJ 930 U 990 U 1000 U 990 U 920 U] 1000 WJ
1,3-Dichlorobenzene 541-73-1 450 U 1100 1000 WJ 990 U4 990 U 990 U 1000 U 990 U 990 U| 1000 UJ ]
1,4-Dichlorobenzene 166-46-T 450 u 1100 W 1000 U 990 UJ 990 U 990 U 1000 U 990 U 990 U} 1000 WY
Benzyl Alcohol 100-51-4 450 U 1100 W 1000 930 UJ 990 U 990 U 1000 © 990 U 990 U] 1000 WM I
1,2-Dichlorobenzene 95-30-1 450 U 1100 vy 1000 UJ 990 U4 990 U 990 U 1000 U 930 U 950 4} 1000 W)
2-Methylphenol 95-48-7 450 ] t100 BJ| 1000 UJ 950 uJ %90 U 990 U 1000 U 99 U 990 U| 1000 U4
b1§(2-Chlor‘oisopropyl) 108-60-1 450 U 1100 U 1000 Wl 990 W 990 u 990 U 1000 U 990 U 90 U} 1000 U4
ether
4-Methylphenol 106-44-5 450 U 1100 U 1000 W 990 Ud 990 U 990 U 1000 U 990 U 990 U] 1000 UJ
H-Hitrosodipropylamine 621-64-7 450 Ul 1160 W 1000 U 990 uJ 90 U 990 U 1000 U 990 U 990 U| 1000 wd
Hexachloroethane 67-72-1 450 U} t100 W] 1900 WJ 990 UJ 990 U 990 U 1000 U 990 U 990 U| 1000 U
Hitrobenzens 98-95-3 450 U 1100 UJ 1000 ud 990 Ud 990 U 990 U 1000 U 90 U 990 U} 1000 ud
Isophorone 78-59-1 450 il 1100 BJ | 1000 UY 990 uJ 990 U 990 U 1000 U 990 U 990 U} 1000 U4
2-Nitrophenol 88-75-5 450 U 1100 wJ 1000 UJ 990 UJ 990 U 990 U 10600 U 990 U 996G U| 1000 ud
2,4-Dimethylphenol 105-67-9 450 U 1100 U 1000 U4 990 UJ S0 U 990 U 1000 U 930 U 990 U 1000 W
Benzoic acid 65-85-0 2200 U 830 J| 5000 US| 4800 uJ 290 J 240 4 5100 U 4800 U 4800 U| 5800 vJ
bis{2-chtorcethoxy)methane 11-91-1 450 U 1100 W 1000 UJ 990 UJ 990 U 990 U 1000 U 990 U 990 U| 1000 Ud

(Page 5 of 16)
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Table A-6. B-Pond Phase 3 Semivolatiles. (ug/Kg)
(Base/Neutral /Acid Compounds)

ANALYTE Cas# BOOGSS BOOGSY 800677 BO0GVS BOOGVS BOOGVY BOOGVE BOOGVY BOOGWD 800GW1
TYPE split Reg Reg Reg Reg Reg Reg Blank Reg Reg
POND 3A 34 3A 34 38 36 38 38 38 3B
DEPTH 52.5 66.5 97 143.5 1 3.5 5.5 --- 7.5 9.5
EXTRACTION DATE | 2/24/91| 2/24/91] 27211 35791 31EN 371N /| 3129 3112/91 | 3129
AHALYSIS DATE inm 3/1/9) 359 3A1209 | 312791 3M2/9 | 3A/913 349y 3NAMA Y 412N

2.4-Dichtorophenol  120-83-2 450 U| 1700 3| 1000 US| 990 us o0u| ou| 1000u| 90U 990 U 1000 UJ |
1.2,4-Trichlorobenzene 120-82-1 450 U 1100 W 1000 WJ 990 W 90 u 990 U 1000 U g9¢ U 990 U] 1000 WJ
Naphthalene 91-20-3 450 U 1100 Uy 1000 W 998 uJ 990 U g0 U 1000 U 990 U 990 U 1000 ud
4-Chloroaniline 106-47-8 450 U| 1160 W 1000 U 990 W 990 U 990 u 1000 U 9o u 990 U] 1000 Ul
Hexachlorcbutadiens 87-68-3 450 U 1100 U 1000 uJ 990 wJ 970 U 990 U 1000 u g0 U 990 U] 1000 wJ
4-chloro-3-methylphenol 59-30-7 450 U 1100 wJ 1600 W 990 UJ 990 U 990 U 1000 U %0 U 990 U| 1000 W
2-Methytnaphthalene 91-57-6 450 U] 1100 04] 1000 U4 990 UJ 990 U 990 U 1000 U 990 U 990 U] 1000 W
Hexach!orocyclopentadiene T7-47-4 450 U 1100 uJg 1000 WJ 990 uJ 990 U 990 U 1000 U 990 U 990 U] 1000 W4
2,4,6-Trichlorophenol 83-06-2 450 U 1100 UJ 1000 B 990 W g9%0 U 990 U 1000 © 990 U 990 U] 1000 UJ
2,4,5-Trichlorophenol 95-95-4 2200 u 5200 UJ 5000 UJ 4800 uJ 4800 U 4800 U 51000 4800 U 4800 U| 5000 ud
2-chloronaphthalene 91-58-7 450 U 1100 uJ 1000 UJ 990 wJ 990 u 990 U 1000 1} 930 U 990 U} 1000 UJ
2-Nitroanitine 88-74-4 2200 U 5200 uJ 5000 &J 4800 W) 4800 U 4800 U s100 U 4800 U 4800 U| 5000 UJ
Dimethylphthalate 131-11-3 450 U 1100 W 1000 U4 990 U4 990 U 990 U 1000 v 990 U 990 U] 1000 Wy
Acenaphthylene 208-95-8 450 U 1100 ug 1000 uwJ 990 990 U 990 U 1000 U 990 U 990 U| 1000 wJ
3-Nitroaniline 99-09-2 2200 U 5200 W 56800 uJ 4800 W 4300 U 4800 U 5100 U 4800 U 4800 Ui 5000 LY
Acenaphthene 83-32-9 450 U 1100 W 1000 UJ 990 UJd 990 U 990 U 1000 u 930 U 990 u| 1000 UJ
2,4-Dinitrophenol 51-28-5 2200 U 5200 Wy 5000 WJ 4800 UJ 4800 U 4800 U 5100 u 4800 U 4800 U| 5000 LI
4-Nitrophenol 100-02-7 2200 U 5200 W 5000 WJ 4800 W 4800 U 4800 U 5100 U 4800 U 4800 Ut 5000 WJ
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Table A-6. B-Pond Phase 3 Semivolatiles. (ug/Kg)
(Base/Neutral/Acid Compounds)

ANALYTE CAS# BOOGSS BOOGSY BOOGT7 BOGGVS BODGVS BOOGVY BOGGVS BOOGVY BOOGHD BOOGY{
TYPE Split Reg Reg Reg Reg Reg Reg Blank Reg Reg

POND 3A 3A 3A 3A 38 3B 38 8 38 38

DEPTH 52.5 66.5 97 143.5 1 3.5 5.5 --- 7.5 9.5

EXTRACTION DATE | 2/24/91 | 2/24/91| 272191 371911 39| 3qm9 | 39| 301291 3712/91 ) 311291

muaLYsIS DATE | 371/911  Srwpi | s 3pemn| 312091 32| 311291 3191 301691 4/2/9
| | I W A
"Dibenzofuran 132-64-9 450 U| 1100 Ur| 1000 us| 990 ud 990 U 990 u| 1000 U 990 U 990 u| 1000 LY
t 2,4-Dinitrotoluene 121-14-2 450 41 t100ud| 1000w 990 LI 990 U 990 u{ 1000 U 990 U 990 U| 1000 uJ
2,6-Dinitrotoluene 604-20-2 wa| 1100w 1woouwi| 990 W 990 U 990 U} 1000 U 990 U 990 u} 1000 wJ
Diethylphthalate B4-66-2 95 9| twous| tooous| 990 W 990 U 990 u| 1000 u 990 u| 990 u*| 1000UI*
4-Chlorophenyl-phenylether  7005-72-3 450 uf 100 W[ 1000ud| 990 LI 990 U 90 uj 1000 U 990 U 9%0 u| 1000 uJ
| Fluorene 86-73-7 450u| 1100 usf 1000 wa| 990 us 990 U 990 4| 1000 U 990 U 990 y| 1000 UJ
4-Nitroanitine 100-01-6 2200 u| s200ud| s000uaf 4soo ua|  sEooul 480U}  S100 uf 4800 U 4800 u| 5000 w4
4,6-Dinitro-2-methylphenol  534-52-1 2200 0} 5200w s000us| 4800 US| 4800 U} 4BoO U 5100 | 4800 U] 480D U} 5000 UJ
| N-#itrosodiphenyl anine 86-30-6 ssou’| twoous] 1000 us| 990 W %o u 990 | 1000 U 990 U 990 U] 1000 ud
4-Bromophenyl-phenylether  101-55-3 450uf 1100 wJ| 1000 Ld| 990 W 990 U 990 u{ 1000 U 990 U 990 U{ 1000 UY
| Hexachlorobenzene 118-74-1 450U 1t00udf 1000 | 990 U4 990 U 990 u| 1000 U %90 U 990 U] 1000 W
Pentachlorophenol 87-86-5 2200 u| 5200 wyj 5000 U} 4800 L 4800 U 4800 U 5100 u 4800 U 4800 U| 5000 L4

[ Phenanthrene 85-01-8 450u) 1Moo vl woow| 990w 990 U 990 U{ 1000 U 990 U 990 u| 1000 W
| Anthracene 120-12-7 4500 1100 4§ 1000 LA} 990 U4 990 U 90u| 1000U 9%0 U 990 U} 1000 U4
pi-n-Butylphthalate 84-74-2 450 u%| 100wy} 1000 W[ 990 LJ| 2500 U o0 u| 1000 u] 900U 990 u| 1800 wJ
Fluoranthene 206-44-0 450u] 1Moow ) 1000w} 990 Wl 990 U 990 ul 1000 U 950 U 990 U | 1000 WJ
| Pyrene " 129-00-0 450 U| 1900 L4 { 1000 U{ 990 UJ 990 U 990 u| 1000 U 990 U 990 U} 1000 U4
Butylbenzylphthalate 85-68-7 450 0| 100 LA} 100D LJ[ 990 LM 990 U 990 Y| 1000 u 990 U 990 u| 1000 WJ
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B-Pond Phase 3 Semivolatiles. -(ug/Kg)
{Base/Neutral/Acid Compounds)
ARALYTE CASH BOOGSS BOOGSY BOOGT? BOOGVS BOOGVS BOOGVY BOOGVE BOOGVY BOCGGWO BOOGWY
TYPE Split Reg Reg Reg Reg Reg Rag Blank Reg Reg
POND 3A A 3A 3A 3B 3B 3B 3B 38 3B
DEPTH 52.5 66.5 97 143.5 1 3.5 5.5 --- 7.5 9.3
EXTRACTION DATE 2124/ 2/24/91 2/2TIN 3/7/N 377N 3719 377/ 3712/ 3/12/91) 312
ANALYSES DAIE 3/1/9 3719 35/ 3742/ 3112/ 32/ 3712/ 3714791 314/ 42/
;-,?'-Dicl'.n-l-oruben;idine - 91-94-1 900 U 2200 U m uJ 2000 W 2000 b 2000 U 2100 U 2000 v 2000 U} 2000 v
Benzo(a)anthracene 56-55-3 450 U 1100 Wi 1000 U 990 wJ 990 U 990 U 1000 U 990 U 930 U| 1600 W
bis(2-ethylhexyl)phthalate 117-81-7 450 u* 1100 e 1000 Ul 990 Wl 930 U 990 U 1000 U 990 U 990 4| 1000 W4
Chrysene 218-01-9 450 0 1100 W 1000 W 990 us 9%0 U 990 U 1000 U 990 U 990 U} 1000 UJ-
Di-n-octylphthalate 117-84-0 450 U 1100 1000 W 990 W 990 U 990 U 1060 U 990 u 990 Ul 1000 W
Benzo(b}fluoranthene 205-99-2 450 U| 1100 WJ| 1000 W 990 W 990 u 990 U 1000 U 990 b 990 B} 1000 LJ "
Benzo(k)fluoranthene 207-08-9 450 U 1100 1) 1000 W 990 W 990 U 990 U 1000 U S0 U 990 U] 1000 W
Benzo(a)pyrene 50-32-8 450 U 1100 LY 1000 UJ 990 uJ 990 U 990 U 1000 U 930 b 9%0 U] 1000 UJ “
indeno{1,2,3-cd)pyrene 193-39-5 4506 U 1100 Wwd 1000 W4 990 U 990 U 990 U 1000 U 990 U 990 U | 1000 LI
Pibenz(a,h)anthracene 53-70-3 450 U 1100 W 1000 Wl 990 uJ 990 U 990 U 1000 U 990 U 930 U | 1000 4
Benzo(g,h, i )perylene 191-24-2 450u| 1100 ud] 1000 ud| 990 wy 990 U go0ul 1000 U 990 U 990 U} 1000 uJ
OTHER WAC-173-303-9905 DANGERQUS WASTE Mo Ho No Ho No No Ho Ho No No
CONSTITUENTS?
Total TICs 0 8 13 7 17 9 7 16 11 9
TICs without laboratory “B" flags 0 4 1" 4 9 8 4 2
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Table A-6. B-Pond Phase 3 Semivolatiles. (ug/Kg)
(Base/Neutral/Acid Compounds)

-V

ANALYTE CAS# BOCGW3 BOOGHW4 BOOGWS BOOGWS BOOGXS BO0GZ2 BO0GZ6 BO0DGZ8 BOOHOO BOORO1
TYPE Reg Fdup Split Reg Reg Reg Reg Reg Reg Reg
POND 38 38 3B 3B 38 38 38 38 3c 3c
DEPTH 13 13 13 21 1.5 90.5 118.5 123.5 1 3
EXTRACTION DATE | 3/12/91| 3m12/91| 3/13/91) 3f2/91 | 3N/ 3479 37209 &2/ 3521191 320N
ANALYSIS DATE 472191 314491 4/8/91 Li2/9 418191 414/ &N 445791 LYAVI SN VALY
Phenol 108-95-2 1000 UJ 1000 U 370U 100w 1000 W] 1000 LS| 200 WI] 100 LJY 1000 wa| 1000 W)
bis(2-chloroethyl)ether 111-44-4 1000 LS 1000 U 370 U 1000 W] 1000 W] 1000 US| 1200 LS| 1500 }l.l 1000 ua | 1000 WJ
2-thlorophenol 95-57-8 1000 w4 1000 U 370U 1000 LJE 1000 W] 000 LY} 1200 US| 1500 il.l 1000 LJ § 1000 W
1,3-pichlorobenzene 541-73-1 1000 UJ 1000 U 370 u| 1000 vy 1000 us| 1000 usf 1200 us| 9500 US| 1000 wa} 1000 us
1,4-Dichlorobenzene 106-46-7 1000 UJ 1000 U 370 U] 1000 UJj T000 LJ| 00O UJ) 1200 Ud| 1500 US| 1000 WJ§ 1000 W
Benzyl Alcohol 100-51-46 1000 uJ 1000 U 370 u 1000 W 1000 us 1600 U 1200 W 1500 ud 1000 uri 1000 us
1,2-Dichlorobenzene 95-50-1 1000 ud 1000 U 370 u 1000 Ud 1000 U 1000 UJ 1200 WJ 1500 4J 1000 uJ | 1000 W
2-Methylghenol 95-48-7 1000 uJ 1000 U 370 u 1000 Wi 1000 ud 1000 UJ 1200 W 1500 i_l.l 1000 vy | 1000 W
bzls](z-chloroisopropyi) 108-40-1 1000 UJ 1000 U 370U 1000 us| 1000 US| 1000 US| 1200 US| 1500 (‘JJ 1600 ud | 1000 WJ
ether
4-Methylphenol 106-44-5 1000 W 1000 U 3700 1000 W] 1000 W3] 1000 3| 1200 WG| 1500 W 1000 LJ| 1000 LJ
H-Nitrosodipropylamine 621-64-7 1000 U4J 1000 v 370U 1000 UJ 1000 UJ 1000 v 1200 WJ 1500 W 1000 uway | 1000 WJ
Hexachloroethane 67-72-1 1000 W 1000 U 370u| W00 W] 1000 U] 1000 WJ| 1200 UJF 1500 W} 1000 wa| 1000 ud
Hitrobenzene 98-95-3 1000 U 1000 U S70uU| 1000 UJ] 1000 W] 1000 UJ| 1260 LS 1500 US§ 1000 U | 9000 UJ
Isophorone 78-59-1 1000 UJ 1000 U 3o u 1000 WJ 1000 W4 1600 wJ 1200 wJ 1580 U4 1000 UJ | 1600 LS
2-Nitrophenol 88-75-5 1000 U4 1000 ¢ 370 0] 1000 L} 1000 W] 1600 ULJY 1200 0J] 1500 US| 1000 W} 1000 U4
2,4-Dimethylphenol 105-67-9 1000 U 1000 U 370 U 1000 W 1000 wJ i000 W 1200 U4 1500 i.lJ 1000 UJ | 1000 UJ
Benzoic acid 65-85-0 4900 Uf 4900 U 1900 U 5000 uJ 5100 W 5000 W 5800 ud 730004* 5000 LJ § 5000 U4
bis(2-chloroethoxy)methane 11-91-1 1000 U 1000 U 370 U 1000 WJ 1000 vy 1000 wJ 1200 W 1500 W 1000 LJ | 1000 U
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Table A-6. B-Pond Phase 3 Semivolatiles. (ug/Kg)
{Base/Neutral /Acid Compounds)

ANALYTE CAS#H BOOGW3 B0OGHS BOOGWS BOOGWS BOOGKS B00GZ2 BOOGZ6 BOOGZ8 BOCHOG BOOHO1

TYPE Reg Fdup Split Reg Reg Reg Reg Reg Reg. Reg

PORD 3B 38 K] 3B 38 38 38 3B 3c 3c

DEPTH 13 13 13 2t 61.5 90.5 118.5 123.5 1 3

EXTRACTION DATE 3512/91 3712/91 3/13/9 3712/91 3717/ 3/17/9% 3721/ 412/ 372191 | 3/21/9N

ANALYSIS DATE 412/91)  3/14/91 478/ 4f25N 414N &414/IN YAV 4/5/9 411N &N

2.4-Dichlorophenol j20-83-2 1008 W 1000 v 30 u 1000 U4 1000 U 1000 ud 1200 W] 1500 WJ 1000 ud | 1000 WJ
1,2,4-Trichlorobenzene 120-82-1 1000 W) 1000 U ETORY] 1000 UJ 1000 UJ 1000 Uy 1200 W 1500 UJ 1000 us| 1000 B P

Naphthalene 91-20-3 1000 vJ 1006 U LY 1] 1000 U4 1000 W 1000 uJ 1200 wd 1500 W) 1000 ws{ 1000 wd

4-Chloroaniline 106-47-8 1000 vl 1000 U U 1000 uJ 1000 W 1000 Wi 1200 Uy 1500 W 1000 Wa 1000 Uy

liexachlorobutadiene 87-68-3 1000 UJ 1000 U 370 U 1000 W 1000 Wy 1000 W 1200 g 1500 W) 1000 UJ | 1000 Ug
4-Chloro-3-methylphenol 59-50-7 1000 wd 1000 0 37ou| 1000 uJ| 1000 US| 1000 BJ| 1200 US| 1500 S| 1000 LS| 1000 US “

2-Methylnaphthalene 91-57-6 1000 ud 1000 U 370 u 1000 W 1000 uJ 1000 Wy 1200 W 1500 W 1000 UJ | 1000 b

Hexachtorocyclopentadiene TT-47-4 1000 Uy 1000 U I7ce] 1000ud| 1000 04| 1006 wg| 1200 3| 1500 US| 1000 w4 | 1000 b

2,4,6-Trichlorophencl 88-06-2 1000 ug 1000 U 370U 1000 WJ 1000 W 1000 WJ 1200 W 1500 Wd 1000 wa} 1000 Uy

2,4,5-Tricklorophenol 95-95-4 4900 U 4900 U 1900 u| 5000 uJ| 5700 va| 5000 US| 5800 UJ§ 7300 US| 5000 US| 5000 UJ

2-Chioronaphthalene 91-58-7 1000 uJ 1000 U 370uU| 1co0us) 1000 ULS] 000 ws| 1200 LI 1500 ua | 1000 wa | 1000 U3

2-Hitroanil ine B8-74-4 4900 U4 5900 U 1900 v} 5000 Us} 5106 4] 5000 wb) 5800 UJ§ 7300 L) 5000 us) 5000 WJ
 pimethylphthalate 131-11-3 10006 Ul 1000 U 370u] 1000 U4 1000 W] TO00WSE 1206 wa} 1500 U] 100D LJ | 1000 U4 “

Acenaphthytene 208-96-8 1000 vJ 1000 U 3fou 1000 U} 1000 U 10600 ud 1200 wJ 1500 W 1000 us{ 1000 Wl

3-Nitroanitine 99-09-2 4900 W 4900 U 1900 U 5000 W 5100 U4 5000 wJ 5860 W 7300 W 5000 U4 { 5000 W

Acenaphthene 83-32-9 1000 14 1006 U 370u] 1000 uUd| 1000 WE 1000 LS| 1200 g 1500 Uk 1000 U4} 1000 W

2,4-Dinitrophenol 51-28-5 4900 W 4900 U 1900 u 5000 BJ 5100 Wy 5000 Wl 5800 UJ4 7300 U} 5060 ud | 5000 W

4-Nitrophenot 100-02-7 4900 U4 4900 U 1900 U 5000 W 5100 W 5000 ud 5800 Wy 7300 W 5000 ud| 5000 WJ
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Table A-6. B-Pond Phase 3 Semivolatiles. (ug/Kg)
(Base/Neutral/Acid Compounds)

ANALYTE CAS# B800GW3 800GWS BOOGHS BOOGWS BOOQGKS BO0G22 BOOGZ6 BOOGZ8 BOOHOD BODKOT
TYPE Reg Fdup split Reg Reg Reg Regy Reg Reg Reg

POND 38 38 38 38 38 3B 3B 38 3c 3ic

DEPTH 13 13 13 21 61.5 90.5 118.5 123.5 1 3

EXTRACTION DATE 3712/9% 3712/ 3713/ 3712/91 KTAYILd] 3NN 22y 472491 322191 3211

ANALYSIS DATE | 4s2/91 | 370479t  asdrotl azaron|  apt| apa | syl ws| o 41| A1

= — — — e r—— ——— — —

Dibenzofuran 132-64-9 1000 UJ 1000 U 370 U 1000 U4 1000 Ud 1000 Wy 1200 W) 1500 W 1000 tg{ 1000 ud
2,4-Dinitrotoluene 121-14-2 1000u| 1000 u 370 u{ 1000 ba| 1000 uJ| f000 LS| 1200 LI| 1500 US| 1000 us| 1000 W
2,6-Dinitrotoluene 606-20-2 1000 US| 1000 U ua| 1000 us| 1000 ud| 1000 wd{ 1200 ud] 1500 wy| 1000 4] 1600 bJ
| Diethylphthatate 84-66-2 1000UJ* | 1000 u= 370 U} 1000 US| 1000 US| 370 J| 1200 uJ| 1500Us* | 1000 UL 1000 U
4-Chiorophenyl-phenylether  7005-72-3 1000 US| 1000 U 370u| 1000 us] 1000 4| 1000 US] 1200 ws| 1500 wa | 1000 wy| 1000 L4
Fluorene 86-73-7 1000 ba| 1000 U s70u| 1000 ua| 1000 US| 1000 US| 1200 UJ} 1508 bJ| 1000 US| T000 UJ
| 4-Nitroaniline 100-01-6 4900 ua] 4900 u} 1900 u| So000 wd| S100ud| S000 uaj 5800 US| 7300 s | 5000 US| 5000 LY
| 4,6-binitro-2-methylphenol  534-52-1 4900 uJ| 4900 u| 1900 u| 5000 uJ| 5100 ULf 5000 US| 5800 ud| 7306 wJ| 5000 UJ| 5000 Us
N-Nitrosodiphenylamine B6-30-6 1000 Ud| 1000 U 90 o' 1000 us| 1000 us| 1000 ua] 200 us| 1500 wai 1000 us| 1000 WY
4-Bromophenyl-phenylether  101-55-3 1000 W| 1000 U 370 uf 1000 ws{ 1000 wef 1000 wJ| 1200 | 1500 Ly | 1000 LS| 1000 UJ
Hexachlorobenzene 118-T4-1 1000 W 1000 U 370 u 1000 W 1000 WJ 1000 W 1200 Wl 1500 wJ 1000 UJ | 1000 uJ
Pentachlorophenol 87-86-5 4900 US| 4900 U} 1900 U| 5000 UJ| 5100 uJ} 5000 uJ| 5800 wJ} 7300 Ls| 5000 UJ} 5000 UL
Phenanthrene 85-01-8 1000 uJ| 1000 U 370 u{ 1000 uJ| 1000 US| 1000 LJ| 1200 US| 1500 Us| 1000 LJE 1600 LY
Anthracene 120-12-7 1000 uJ | 1000 U 370 0 1000 WI| 1000 US| 1000 L] 1200 U4} 4500 US| 1000 wJ| 1000 LJ
Di-n-Butylphthalate B4-74-2 1000 o i 1000 U 4541 1500 ua| 1000 us| 1400 wa| 1200 4| 4500 us| 1000 Ua{ 1000 LY
Fluoranthene 206-44-0 1000 UJ 1000 U 370 u| 1000 u4| 1000 us] 1000 U4 1200 us| 1500 LJ| 1000 LS| 1008 U4
Pyrene 129-00-0 1000 3| 1000 U 370 u] 1000 us| 1000 US{ 1000 u| 1200 US| 1500 wJ| 1000 s 1000 W
Butylbenzylphthalate 85-68-7 1000 UJ| 1000 U 370 u| 000 us| 1000 WJ| 1000 LS} 1200 G4} 1500 UJ | 1000 wJ | 1000 UJ
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Tablie A-6. B-Pond Phase 3 Semivolatiles. (ug/Kg)
(Base/Neutral/Acid Compounds)
ANALYTE CASH# BOOGW3 BOOGWS B00GWS B8006W8 BOOGX6 B00G22 BO0GZS B00GZ8 BOOHOO BOOHOT
TYPE Reg fdup split Reg Reg Reg Reg Reg Reg Reg
POND 38 38 3B 3B 3B 3B 3B 3B 3c 3c
DEPTH 13 13 i3 21 61.5 90.5 118.5 123.5 1 3
EXTRACTION DATE | 3/12/91| 3n2s9t| 3/13/91) 3N | 3nT/91% 31791 3209 21N | 3721791 | 3721591
ANALYSIS DATE 47291 3ri4/9 478/ 412N 474N &/4/N LYAVES &/5/91 471N 41791 |
i
3,3'-Dichlorohenzidine 91-94-1 WUJ 20004 —-“740 u 2000 W 2100 W 2100 W ;:00 us 3000 U'.r 2100 u4§ 2100 U
Benzo(a)anthracene 56-55-3 1000 U4 1000 U 370U 1080 W 1000 wd 1000 ud 1200 wJ 1500 W 1000 us§ 1000 W
bis(2-ethyihexyl)phthalate  117-81-7 1000 Ud 1000 U 54 J 1000 UJ 1080 W 1000 uJ 1200 W 1500 Uy 1200 Wd § 1600 UJ
Chrysene 218-01-9 1000 UJ 1000 U 3o 1008 U4 1000 U 1000 ud 1200 W 1500 W 1000 Ud| 1000 uJ
Di-n-octylphthalate 117-84-0 1000 VJ 1000 U LY/ NT 1000 vy 1600 ud 1000 wd 1200 W 1500 wi 1000 bJ | 1000 U
genzo{b) fluoranthene 205-99-2 1600 U 1000 U u 1600 Uy 1000 Wl 1000 W 1200 W 1560 uJ 1000 vJ | 1000 UL
| Benzo(k)fluoranthene 207-08-9 1000 W 1000 U 370 u 1000 uJd 1000 wJ 1000 J 1200 Uy 1500 wd 1000 wJ| 1000 UJ |
Benzo(a)pyrene 50-32-8 1000 uJ 1000 U 370 u 1000 U 1000 uJ 1000 W 1200 ug 1500 OJ 1000 UJ | 1000 UJ |
Indeno(1,2,3-cd)pyrene 193-39-5 1000 Wy 1600 o 370 u 1000 W) 1000 Wd 1000 W 1200 uwd 1500 wd 1000 wa j 1000 W
pibenz{a,h)anthracene 53-70-3 1600 U4 1000 U 370U i00g wl 1000 ud4 1000 W 1200 WJ 1500 W 1000 wg} 1000 LJ
8enzo(g,h,i)perylene 191-24-2 7000 U 1000 U 370U 000 W 1000 W 1000 Uy 1200 wJ 1500 WS 1000 wJ | 1000 ud
QITHER WAC-173-303-9905 DAHGERQUS WASTE No Ho No No Ko Ho No Ko No No
CONSTITUEMTS?
Total TICs 6 th! 5 13 14 17 1" 20 16 17
TICs without laboratory “B" flags a 4 5 7 5 9 1 1 5 0
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Table A-6. B-Pond Phase 3 Semivolatiles. (pg/Kg)
(Base/Neutral /Acid Compounds)

ANALYTE CASH# BOOHO2 BOOHO3 B00HO4 BOGHOS5 BO0R0S 80CKOT BOOK14 BOOH1D BOOH19 BOOHZ23

TYPE Reg Reg Reg Fdup Reg split Reg Blank Reg Reg

POND ic 3c 3c 3C 3c 3c 3c 3c 3c 3c

DEPTH 5 7 9 9 1.5 1.5 30 --- 60 80

EXTRACTION DATE | 3/21/91 4721 472/ 4/2/91 472191 32 42/N 472N 4/2/91] 472N

ANALYS1S DATE 4/1/91 4/5(91 415/N 475791 4/5/N 4726/ 473191 475/9% 445191 475791

Phenol 108-95-2 1300 W 1000 W4 1000 WwJ 1000 UJ 1000 wa 340 U 1100 Wl 990 Ul 1100 we 1300 U

bis(2-chloroethyl)ether 111-44-4 1300 W 1000 UJd 1000 U4 1000 UJ 1000 Wy 30U 1100 W 990 W 1100 W 1300 U

| 2-Chlorophenol 95-57-8 1300 UJ] 1008 WJ ] 1000 UJ| 1000 WJ{ 1000 UJ 350U0) 1100 W 90 uJ) 1160Us) 1300 U

| 1,3-pichlorcbenzene 541-73-1 1300 LJ| 1000 UJ | 1000 WJ| 9000 UJ| 1000 UJ 30 0] 1100 U 90wl t100uw| 1300 U

1,4-Dichlorobenzene 106~46-7 1300 U3 1000 W 1600 U4 1000 UJ 10060 uJ 340 U 1100 Wi 990 W 1100 W 1300 U

Benzyl Alcohol 100-51-6 1300 wJ 1006 W 1000 WJ 100G uJ 1000 Ud 340U 1100 W 990 W 1100 U 1300 U

| 1,2-Dichlorobenzene 95-50-1 1300 Wi 1000 UJ 1000 uJ 1000 U4 1000 W 340 u 1100 W4 990 W 1100 Wl 300 U

2-Methylphenol 95-48-7 1300 U4 | 1000 L] 1000 US§ 1000 WJ| 1000 UJ 350U 1100 W Q90 Ud| 1100Us]| 1300 U

| biﬁ(Z-Chloroisopropyl) 108-60-1 7300 Ly 1000 US| 1000 M} 1000 LN} 1000 UJ 350071 1100 WJ S0 UJ) 1100 US| 300U
ether

4-Methy(phenol 1056-44-5 1300 W 1000 Ud 1000 WJ 1000 W 1000 W 340U 1100 U 990 W 1100 U 1300 U

| H-Nitrosodipropylamine 621-64-7 1300 ud 1000 UJ 1000 UJ 1000 U4 1000 U 35004 1100 W 990 W 1100 W 1300 U

| Hexachloroethane 67-72-1 1300 UJ 1000 US| 1000 L4 | 1000 LI 1000 WJ 34{6uU| 1W0 W 990 U 1100 W 1300 U

Nitrobenzene 98-95-3 1300 W4 1000 UJ 1000 W 1000 ud 1000 WJ 3500 1100 Ud 990 W f100 W 1300 U

Isophorone 78-59-1 1300 wJ 1000 uJ 1000 ud 1000 W 1000 Us 340U 1100 wl 990 W3 1100 W 1300 U

2-Hitrophenol 88-75-5 1300 L4 1000 UJ| 1000 WJ| t00Q UJ] 1000 LJ 350U 1100 W gs0us| 1100 wa| 1300 U

‘ 2,4-pimethylphenol 105-67-9 1300 L4 1000 W 1000 W 1000 us 1000 UJ 340 0 1100 W4 990 U4 1100 W 1300 U

| Benzoic acid 65-85-0 6300 Ud 5000UJ% 51000J% 5000u4* 5100u)* 1700 U 5300Ud* | 4800ud* 5100uJ* | 46200 U~

bis{2-chloroethoxy)methane 111-91-1 1360 uJ 1000 Ud 1000 wJ 1000 Uy 1000 W 340U 1100 U4 990 UJ 1100 W) 1300 U
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Table A-6. B-Pond Phase 3 Semivolatiles. (pg/Kg)
(Base/Neutral/Acid Compounds)
ANALYTE CAS# 800H02 BODKO3 BOOHO4 BOOHOS BOOHOS 800HO7 BOOH14 BOOH1O BOOH19 | BOOH23
TYPE Reg Reg Reg Fdup Reg split Reg Blank Reg Reg
POKD 3c 3C 3c 3c 3c 3ic 3c i 3 ic
DEPTH 5 7 9 9 11.5 11.5 30 --- &0 80
EXTRACTION DATE | 3/21/91 &2/ 41219 4/2/91 472/ 3r21/91 472/ 4r2/91 472/N 4/2/91
ANALYSIS DATE 419N 4/5/91 475191 475/ 475091 4726091 4/5/91 415/ &/5/91 4/5/91
S S W NS E——
2,4-Dit:i:l-;ophenol 120-83-2 1300 ULt 1000 uUd 1000 Ud —1000 U 1000 U 34D_U- 1100 UJ 9906 UJ 100 W 1300 U
| 1,2,4-Yrichlorobenzene 120-82-1 1300 us{ 1000 g | 1000 wd| 1000 WA 1000 LI 30 4] 1100 W 990 w| 1100 U4} 1300 U
| Naphthalene 91-20-3 1300 Ul 1000 w4 1000 W 1000 ud 1000 U 340 U 1100 W 990 W 1100 U 1300 o
4-Chloroaniline 105-47-8 1300 uJd 1000 ud 1000 ud 1000 uJ 1000 Ud 340U 1100 ud 990 UJ 1100 W 1300 U
| Hexachlorobutadiene 87-68-3 1300 W 1000 wd 1060 ud 1000 wd 1000 wd 340 U 1100 &J 990 Wl 1100 W 1300 U
4-Chioro-3-methylphenol 59-50-7 1300 ud 1000 us 1000 ud 1600 ud 1000 uJ 30 u 1100 we 990 W 1100 W 1300 U
2-Methytnaphthalene 91-57-6 1300 wJ 1000 uJ 1000 uJ 1000 W 1000 W 340U 1100 uJ 990 1160 ud 1300 U
‘ Hexachlorocyclopentadiene 77-47-4 1300 Uy 1000 WE§ 1000 US| 1000 w4 1008 uJ 30U 1100 W 990 Wi 1100 wd 1300 v ‘i
2,4 ,6-Trichlorophenol 88-06-2 1300 uJ 1000 vJ 1000 wd 1000 uJ 1000 yd 340U 1100 W 990 B 1100 W 1300 U ||
2,4,5-1richlorophenol 93-95-4 46300 W 5000 uJ 5100 uJ 5008 Ul 5100 W 1700 U 5300 wJ 4800 W 5100 w 6200 U
| 2-Chloronaphthalene 91-58-7 1300 W 1000 U4 1000 uJ 1000 U 1000 ud 3450 o 1100 U 950 W 1100 ud 1300 u |
2-Nitroaniline 88-74-4 6300 W 5000 uJ 5100 W 5006 wJ 5100 Wl 1700 U 5300 uJ 4800 W 5100 uJ 6200 U
| Dimethylphthalate 131-11-3 1300 ud 1000 us 1000 ud 1000 ud 1000 Wd 30U 1100 Wl §20 Ul 1100 W 1300 U
Acenaphthylene 208-96-8 1300 uJ| 4000 UJ| 1000 J{ 1000 LJ| 1000 UJ 340 U§ 1100 LY 990 ud] 1100 u3§ 1300 U
3-Nitroaniline 99-09-2 4300 W 5000 WJ 5100 W 5000 W 5100 Ul 1700 U 5300 tK 4800 W 5160 ud 6200 U ‘
Acenaphthene 83-32-9 1300 uJd 1000 ud 1000 U4 1000 ud 1000 ud Jsou 1100 W G900 Ul 1160 ud 1300 U
2,.4-Dinitrophenol 51-28-5 6300 uJ 5000 uJ 5100 W 5000 ud 5100 wd 1700 U 5300 W 4800 by 5100 uJ 6200 U
4-Ni trophenal 100-02-7 6300 US| 5000 UJ{ 5100 UJ| 5000 U] 5100 W 700 U] 5300 ed7 4B001M] 5100 UJ| 6200 U

(Page 14 of 16)
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Table A-6. B-Pond Phase 3 Semivolatiles. (ug/Kg)
(Base/Neuiral /Acid Compounds)
ANALYTE CAS¥ BOOHOZ BOGHO3 BOORO4 BOOHOS BOOHOS BOOHO7 BOOH14 BOOK10 BOOH19 BOOK23
TYPE Reg Reg Reg Fdup Reg split Reg Blank Reg Reg
PGHD 3c 3c 3c 3c 3c 3c 3c 3c 3c 3ic
DEPTH 5 7 9 9 1.5 11.5 30 --- 60 80
EXTRACTION DATE 3,21/ 412191 412791 &12/N 412791 31211 42191 472/ 472/ 472791
ANALYSES DATE 471/ 475/ 4/5/91 L/5/N 4/5/91| 4726/ 475791 &4/5/91 415791 455491
Bibenzofuran B 132-64-9 1300 UJ 1000 uJ 1000 W 1000 W 1000 Ul 350U 1100 W 990 UJ 1100 W 130-[;_11—
2,4-Dinitrotoluene 121-14-2 1300 wJ 1000 04 1000 W 1000 wJ 1000 uJ 340U 1100 uJ 990 U 1100 ud 1300 U
2,6-Dinitrotoluene 606-20-2 1300 ug 1000 W 1000 w) 1006 uJ 1000 UJ NA| 1100 W 990 UJ 1100 W 1300 U
2iethylphthalate B4-66-2 1300 ug 1000 ws| 1000 W4 1006 LJ 1000UL*> 350 U] 110000 990 UJ 1100 W j 1300 L*
4-Chiorophenyl-phenylether 7005-72-3 1300 uJ 1000 U 1000 wJ 1000 WJ 1000 U 340 U 1100 v 990 UJ 1100 W 1300 4
Fluorene 86-73-7 1300 uJ 1000 us 1000 W 1000 WJ 1000 U 350 U 1100 uJ 990 WJ 1100 W 1300 U
4-Nitroaniline 100-01-6 6300 W 5000 W 5100 Ud 5000 Wl 5100 us 1700 U 5300 UJ 4800 UJ 5100 W 6200 U
4 ,6-Dinitra-2-methylphenol 534-52-1 4300 W 5000 W 5100 wJ 5000 Wi 5100 U4 1700 U 5300 U 4800 uJ 5100 W 6200 U
K-Kitrosodiphenylamine 86-30-6 1300 W) 1000 U 1000 W) 1000 W 1000 W 340 U 1100 W 990 UJ 1100 Wi 1300 U
4-Bromophenyl -phenylether 101-55-3 1300 W) 1000 v 1000 W 1000 ud 1000 W 350 u| Moo W 990 W 1106 UJ 1300 U
Hexachlorobenzene 118-74-1 1300 W) 1000 UJ 1000 L) 1000 uJ 1000 W 40 U] 100 W 990 UJ 1100 W 1360 U
Pentachlorophenot B7-86-5 6300 LJ | 5000 WJ 5100 W 5000 U3 5100 uwJ 1700 U| 5300 Ud| 4800 W 5100 W 6200 U
Phenanthrene 85-01-8 1300 Wi 1000 Wl 1000 uJ 1000 w4 1000 ud 340 U 1100 W 990 ud 1100 w4 1300 U
Anthracene 120-12-7 1300 W 1000 W 1000 UJ 1000 W3 3000 Wi 3400 1100 Uy 990 tH 1100 uJ 1300 U
Di-n-Butylphthalate B4-T74-2 2000 1 1500 w4 2500 WJ 2100 wJ{ 3100 Wy 350 U] 2500 WJ 1100 t 2200 uJ 3700 U
Fluoranthene 206-44-0 1300 W 1000 W 1000 UJ 1000 W 000 W 340 U 1100 u¢ 990 Ud 1100 W 1300 Y
Pyrens 129-00-0 1300 uJ 1000 VJ 1000 UJ 1000 UJ 1000 W 340U 1100 UJ 990 W 1160 W 1360 U
Butylbenzylphthalate 85-48-7 1300 W 1000 W) 1000 UJ 1000 wJ 1000 uJ 340U 1100 ud 990 Wi 1100 uJ i300 U

(Page 15 of 16)
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Table A-6. B-Pond Phase 3 Semivolatiles. (ug/Kg)
(Base/Neutral/Acid Compounds)
ANALYTE CAS# BOOHOZ BOOHO3 B00HO4 BOOHOS BOOKO6 BOOKO? BOOH14 B800H10 BOOH19 BOOHZ23
TYPE Reg Reg Reg Fdup Reg Split Reg Blank Reg Reg
POND 3c ic 3c 3c 3c 3c 3c ic 3c 3c
DEPTH 5 7 9 9 11.5 11.5 30 “-- 60 80
EXTRACTION DATE | 3/21/91 &r2/N 4/2/9 472/ 2791 3219 472/91 4/2/9 4/2/M 4721
AHALYSIS DATE 411/ 475791 445791 41591 4/5/91 4126/91 &/5/91 4/5/9 475791 47591
¢
3,3+-Dichlorobenzidine 91-94-1 2600 us| 2100 LJ| 2100 W 2156465 2103-531 690 U| 2200 u4| 2000 Ud) 2100 LS} 2500 U '
Benzo{a)anthracene 56-55-3 1300 W) 1000 W 1000 1000 U4 1000 Ul 340 U 1100 Wi 990 W 00 W 130b u
bis(2-ethylhexyl)phthalate 17-81-7 1400 W 1000 U 1000 ud 1000 WJ 1000 U 340 U 1100 wd 990 L 1100 W 13006 U
Chrysene 218-01-9 1300 wJ 1000 WJ 1000 ud 1000 ug 1000 uJ4 340 U 1100 U 990 U 1100 tJ 1300 U
pi-n-octylphthalate 117-84-0 1300 LS| 000 UJ] 1006 UJ| 1000 UJ| 000 UL 340 U] 1100 UJ 990 U 1100 UJ 1300 U
Benzo(b)fluoranthene 205-99-2 1300 UJ| 1000 L | 7000 UJ] 1000 UJ 1000 UJ 3k0u| Moo wl 990 UJ| 1106 U4 1300 U
Benzo(k)fluoranthene 207-08-9 1300 uJ 1000 uJ 1000 uwJ 1000 U4 1000 uJd 340 U 1100 W 990 1100 W 1300
Benzo(aj)pyrene 50-32-8 1300 ud 1006 ud 1000 wJ 1000 Wl 1000 Uy 340U 1100 Ud 990 Ul 1100 U 1300 v
Irdeno(1,2,3-cd)pyrene 193-39-5 1300 44| 1000 wd | 1000 ud| 1000 US| 1000 UJ 350 U 13100 W 990 4| 1100 W 1300 U
Dibenz(a,h)anthracene 53-70-3 1300 LJ| 1000 LJ| 1000 LJ| 1000 LJ | 1000 UJ 350 ] 1100 Wi g0 Us| 1Moo W 1300 U
Benzo(g,h, i)peryiene 191-24-2 1300 W 1000 wd 1000 Uy 1000 Uy 1008 W 340 U 1100 UJ 990 W 1100 WJ 1300 U
OTHER WAC-173-303-9505 DANGERQUS WASTE No No Mo Ko No No Ho No Ho No
CONSTITUENTS?
Total TiCs 18 21 21 20 21 5 21 21 19 20
Tlts without laboratory “B" flags i 4 3 2 2 5 4 4 2 4

U The analyte was undetected at the stated limit.

J The associated value is an estimated quantity.
* NOTE: Analyte was qualified as non-detected at the adjusted CROL due to traces in immediate {aboratory blank and samplte however, other sanples
1 analyzed at that laboratory are reported in this table at sub-CRQL concentrations.

Cannot be separated from Diphenylamine.

(Page 16 of 16)
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Reasons for Westinghouse Hanford Company Qualification--
Semivolatile Organic (Base/Neutral/Acid) Compounds

Reqular, Field Duplicate. and Silica Sand Samptles:

HOLDING TIME--A11 samples were flagged as estimated, "J". The following
samples were qualified "J" based on exiraction cutside 7-day criteria
established for water. (A1l samples were analyzed within 40 days of
extraction.)

BOOFK& BOOGRY BOOGX6 BOOHO04
BOOFK7 B00GS4 BOOGZ2 BOOHOS
BOOFK8 BOOGSY BOOGZ6 BOOHO6
BOOFK9 BOOGT7 BO0GZ3 BOOH10
BOOFLG BOOGVS BOOHOO BOOH14
BOOFL1 BOOGW1 BOOHO1 BOOH19
BOOFL3 BOOGK3 BOOHOZ2

BOOFL4 BOOGWS BOOHO3

LABORATORY BLANK--The target compounds diethyl phthalate
bis(2-ethylhexyl) phthalate, di-n-butyl phthalate and benzoic acid were
detected in laboratory blanks. This resulted in an undetected qualification,
"U", of one or more of those analytes detected at similar concentraticns in

the following:

BOOFK6 BOOGS9 BoOGW4 BOOHO4
BOOFK7 BOOGT7 BOOGWS BOOHOS5
BOOFK8 BOOGVS BOOGX6 BOOHO&
BOOFK9 BOOGV6 B00GZ2 BOOH10
BOOFLO BOOGV7 BOOGZ6 BOOH14
BOOFL1 BOOGVS BOOGZ8 BOOH19
BOOFL3 BOOGVY BOOHOO BOOH23
BOOFL4 BOOGWO BOCHO1

BOOGRS BOOGW1 BOOHG2

BO0OGS4 BOOGW3 BOOHO3

Blank qualification criteria were also applied fo compounds reported as
TICs. The TICs were not reported when present in similar concentrations in
the immediately associated laboratory bilank.

Split Samples:

LABORATORY BLANKS--The compounds di-n-butylpthalate, fluoranthene,
pyrene, butylbenzylphthalate, and bis(2-ethylhexyl)phthalate were detected at
sub-CRQL Tevels in the laboratory blank associated with BOOGS5. Similar
levels in sample BOOGSS were qualified "U" at the quantitation Timit.
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Additional notes :

The split samples BOOGS5, BOOGW5, and BOOHO7 had a pH reported in
conjunction with the semivelatile analysis. Reportad values were 7.1, 7.2,
and 6.3, respectively.

A listing of semivolatile TICs follows in Table A-7.
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Table A-7. B-Pond Phase 3 Semivolatile Tentatively Identified Compounds.
Laboratory Reported Compounds Not in the Associated Lab Blank
(6 sheets)

SAMPLE REPORTED COMPOUND ! CAS# CONCENTRATION

BOOFKS Dioctyt Adipate 123-79-5 630 J
Unknown 140G J
Unknown 960 J

BOOFK7 Benzaldehyde, S-hydroxy-3-metho 121-33-5 550 J
2-Pyrrolidincne, T-methyl- 872-50-4 610 J
Unknown 900 J

B00FKS Unknown Hydrocarbons 5400 o
Unknown Hydrocarbons 1100 J
Unknown 1500 4
Unknown 500 4

BOOFKY Qctancic Acid 124-07-2 460 J
Unknown 1400 J

BOGFLO Uniknown Hydrocarbon 2800 J
Unknown Hydrocarbon 810 J
Unknown 520 4
Unknown 1500 J
Unknown 490 J

BOOFL1 Dimethyl Hydrazine 400 JY
Unknown Hydrocarbon 530 J
Unknown 1500 o
Unknown 1700 ¢
Unknown 620 4

BOOFLZ None

BOOFLA Benzaldehyde, S5-hydroxy-3-metho 121-33-5 480 J
Phosphoric acid, Dioctadecyl e 470 4
Unknown 1200 J
Unknown 1600 4
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Table A-7. B-Pond Phase 3 Semivolatile Tentatively Identified Compounds.
Laboratory Reported Compounds Not in the Associated Lab Blank
(6 sheets)

SAMPLE REPORTED COMPOUND CAS# ] CONCENTRATION
BOOGRY Benzaldehyde, S5-hydroxy-3-metho T i21-33-5 450 J
Pimethyl Hydrazine 460 J
Unknown 630 J
Unknown 440 J
Unknaown 790 J
Unknown 640 4
BOOGS4 Phosphoric acid, Dioctadecyl e 1200 J
Unknown Hydrecarbon 1700 4
Unknown 1300 J
Unknown 630 J
BOOGSS None
BOOGS? Butyl Cellosolive 111_»76-2 &90 J
Unknown 470 J
Unknaown 1400 J
Unknaown 490 J
BOOGT7 Unknown Hydracarbon 3000 J
Unknown Phthalate ester 470 J
Unknown 780 J
Unknown 2000 J
Unknown 820 J
Unknown 2300 4
Unknown 550 J
Unknown 1600 ¢
Unknown 1400 J
Unknown 1400 J
Unknown 2000 ¢
BOOGVS Unknown 780 J
Unknown 1400 J
Unknaown 540
Unknown 790 J
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Table A-7. B-Pond Phase 3 Semivolatile Tentatively Identified Compounds.
Laboratory Reported Compounds Not in the Associated Lab Blank
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(6 sheets)
SAMPLE REPORTED COMPOUND T T CAS# CONCENTRATION
BOOGVE 2-Pyrrolidinone, 1-methyl- a872-50-4 620 J I
tsoheptdecanol 1800 J
Sat'd. Hydroacarbon 1200 J
Sat'd. Hydrocarbon 1100 J
Sat‘d. Hydrocarbon 570 4
Sat'd. Hydrocarbon 670 J
Sat'd. Hydrocarbon 1300 J
Unknown 1200 J
Unknown 920 J
800GV7 Hexadecaneic acid 57-10-3 1500 4
Tetradecanoic acid, tetradecyl 3234-85-3 520 J
BOGGVE Pentadecanoic acid 1002-84-2 820 4
Unknown 640 J
BOOGVY Unknown Alkeoxy Cpd 1800 J
Unknown Alkyl Hydrocarbon 1800 J
Unknown Alkyl Hydrocarbon 440 J
Unknown Phthalate ester 290 J
Unknown 400 J
Unknown 4800 J
Unknown 490 J
Unknawn 850 J
BOOGWD Unknown Alkyl Hydroecarbon 470 J
Unknown Alkyl Hydrocarbon 1200 J
Unknown Atkyl/Atkexy Cpd 990 J
Unknown Alkyl/Alkoxy Cpd 2300 J
BOOGW1 Unknown Alkoxy Cpd 860 J
Unknown Alkyt Hydrocarbon 1500 J
BOOGW3 None
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B~-Pond Phase 3 Semivolatile Tentatively Identified Compounds.

Laboratory Reported Compounds Not in the Associated Lab Blank

(6 sheets)
SAMPLE REPORTED COMPOUND CASH# CONCENTRATION
200GW4 Unknown Alkyl/Alkoxy Cpd 1000 J
Unknown Alkyl/Alkoxy Cpd 2300 J
Unknown Phthalate ester 460 J
Unknown 440 J
BOOGUWS Adipate 10000 J
Aldol condensate 200 JA
Aldol condensate 400 JA
Unknown 200 J
Unknowin 1000 J
BOOGUS tUnknewn Alkexy Cpd 670 J
Unknown Alkyl Hydracarbon 1000 J
Unknown Alkyl Hydrocarbon 450 J
Unknawn Phthalate ester 610 J
Unknown 3500 J
Unknown 450 J
Unknown 470 J
800GX6 1-potriacontanol 3100 4
sat'd. Hydrocarbon 740 )
Unknown Alkyl Hydrocarbon 3400 4
Unknown Alkyl Hydrocarbon 1300 J
Unknown 830 4
B00GZ2 3-gicosene, (e)- 7900 4
7 Hexadecane, (2)- 500 J
1-Propanol, 2-ethoxy- 850 J
Unknown Alkyl Hydrocarbon 3300 J
Unknown Alkyl Hydrocarben 1400 J
Unknown Hydracarbon 500 J
Unknown Hydrocarbon 520 J
Unknawn Hydrocarbon 4600 J
Unknown $80 J
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Table A-7. B-Pond Phase 3 Semivolatile Tentatively Identified Compounds.
Laboratory Reported Compounds Not in the Associated Lab Blank

(6 sheets)

| SAMPLE I REPORTED COMPOUND CAS# CONCENTRATION
BOOGZ6 Unknown 1400 J
B00GZ8 Unknown Alkyt Hydrocarbon T 2600 J
BOOHOO Unknown Hydrocarben 1200 J
Unknown Hydrocarbon 3800 J
Unknown Hydrocarbon 1600 J
Unknown Hydrocarbon 9104
Unknown 560 J

BOOHO1 None
800HO2 Unknown 790 J
B00HO3 bis{2-Methoxyethyl)ester 117-82-8 860 J
Propanoic acid, Z-methyl-, 1-(1 74381-40-1 2600 J
Unknown Alkyt Hydrocarbon 500 J
Unknown Hydrocarbon 1200 J
BOGHO4 Propanoic acid, 2-methyl-, 1-(1 74381-40-1 4100 4
Unknown Hydracarbon 960 J
Unknown 1100 J
BO0HQS bis(2-Methoxyethyl ester 117-82-8 790 J
Propancic acid, 2-methyl-, 1-(1 74381-40-1 2300 J
BOOHOS& Unknown Alkyl Hydrocarbon 1000 J
Unknown Hydrocarbon 940 J
BOOHO7 Adipate 6000 J
.| Aldol c¢ondensate 200 JA
Phthalate 100 J
Unknown Hydrocarbon 200 4
Unknown 200 J
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Table A-7. B-Pond Phase 3 Semivolatile Tentatively Identified Compounds.
Laboratory Reported Compounds Not in the Associated Lab Blank
(6 sheets)
SAMPLE [ REPORTED COMPOUND CAS# CONCENTRATION
BOOH14 Propanoic acid, 2-methyl-, 2,2-0 1200 J
Unknown Hydrocarbon 780 J
Unknawn 800 J
Unknown 890 J
BOOK10 Propanoic acid, 2-methyl-, 1-¢1 74381-40-1 1100 ¢
Unknaown Alkyl Hydrocarbon 550 4
Unknown 550 J4
Unknown 2100 J
BOOH1Y bis(2-Methoxyethyl)estar 117-82-8 8ag J
Propanoie acid, 2-methyl-, 1-(1 746381-40-1 3300 4
BOOH23 bis(2-Methoxyethyl Jester 117-82-8 1200 J
Unknown Hydrocarbon 1100 ¢
Unknown Hydrocarbon 1100 J
Unknown 1100 J

J The associated value is an estimated quantity.
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Table A-8a. Analytes by Inductively Coupled Plasma, Aluminum-Calcium. (ug/q)

SAMPLE TYPE | POKD APPROX, Al sb Ba Be B cd Ca
BEPTH
80OFK6 Reg] 3A 6.5 6600 5.6 u 72 0.36 4.5 0.98 3400
BOOFKT Reg| 3A 8.5 6900 5.4 u 81 0.43 8.6 1.2 5300
BOOFK8 Reg| 3A 10.5 3800 5.1 u 61 0.36 3.2 1.6 8100
BOOFK9 Reg} 3a 13 4500 4.8 u 55 0.31 4.8 0.85 8400
BOQFLO Reg| 3A 14.5 5200 P 5.1 U 69 0.53 3.5 i.2 9200
80OFL1 Reg| 3a 16 5600 5.4 u 75 0.40 7.4 1.3 12000
BOOFL3 Blank | 3A -e- 130 3.0 u 1.6 0.03 3.7 0.30 36
BOOFL& Reg| 3a 28 4700 5.1 u &7 0.38 4.7 0.54 9300
BOOGR? Fdup i 3A 28 3900 5.1 u 54 0.34 5.3 .72 6900
BOOGSO Reg| 3A 31.5 HA KA HA NA HA HA NA
BOOGS1 Reg| 3A 36.5 6100 5.2 u 7 0.41 0.42 u 1.6 12000
BOQGS2 Reg| 3a 42 5200 6.5 65 0.35 0.39 u 0.99 7700
BOOGS3 Reg | 3A 46.5 5300 5.2 u 72 0.35 0.42 u 0.69 9300
BOOGS4 Reg| 3A 52.5 8700 5.5 U @1 0.50 1.3 0.33 14000
BOOGS5 splitf 3a 52.5 4020 4.0 ud 75 0.3% KA 0.762 11600
BO0GSE Reg | 3A 57 4800 4.9 u 66 0.31 0.39 u 0.34 6700
B0OGSY Reg| 3A 66.5 5500 3.9 75 0.35 0.41 u 0.31 8000
BOOGT1 Reg| 3A 77 Q500 5.7 u 83 0.37 0.46 u 0.34 11000
BOOGT3 Blank | 3A .- 230 4.8 u 4.6 0.029 D.38 u 0.29 64
BOOGT4 Reg{ 3A 85.5 6500 5.2 u 56 0.23 8.2 0.49 7400
BOOGTS Fdup{ 3a 85.5 6300 5.2 u 32 0.25 8.3 0.58 8300
BOOGT6 Splic] 3a 83.5 2450 4.0 Ui 36.3 B 0.21 HA 0.83 5280
BOOGT7 Reg| 3A 97 6600 4.8 u 75 0.28 8.2 0.58 6300

(Page 1 of 4)
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Table A-8a. Analytes by Inductively Coupled Plasma, Aluminum-Calcium. {(ug/qg)
SAMPLE YYPE | POND APPROX. Al Sb Ba Be B cd Ca
DEPTH
BOOFKS geg | 3a 6.5 6600 5.6 u| 72 0.36 4.5 0.98 3400
BOOGTS Reg| 3a 162 7600 1% 87 0.35 8.0 0.76 7800
BOOGVD Reg b 3A 122 6500 a6 Ul n 0.29 8.8 0.28 u| 5800
BOOGV1 Blank ] 3A --- 300 46 Ul 6.4 0.12 5.9 0.27r U 60
BOOGV2 Reg| 3A 131 7400 46 vl 77 0.30 7.4 0.60 8000
BOOGV3 Fdup | 3A 131 7100 5.2 u|l 110 0.30 9.1 0.64 7600
BOOGV4 split| 3a 131 2590 3.76 Ul 43.7 0.28 NA 0.7  u| 3450
BOOGVS Reg | 3A 143.5 6100 8.0 53 0.28 9.3 0.62 6400
BOOGVS Reg| 38 1 4500 5.0 uf 62 0.32 8.7 0.67 6500
BOOGV7 Reg| 38 3.5 5200 4.9 uj 70 0.33 7.6 0.50 7700
BOOGVS Reg| 38 5.5 5300 5.1 u| 87 0.35 8.9 0.31  ul 7700
BOOGVY Blank | 38 --- 150 5.0 u| 2.0 0.03 7.5 0.30 U 37
BOOGHO Reg | 38 7.5 7200 5.3 u| 80 0.40 6.1 0.80 13008
BOOGM1 Reg | 38 9.5 5000 5.4  u| 64 0.35 6.6 0.80 8700
BOOGH3 Reg| 38° 13 4600 5.0 u 80 0.35 5.8 1.7 7100
BOQGH4 Fdup} 3B 13 4900 4.8 ul 78 0.35 5.8 0.84 7600
BOOGWS split| 38 13 2210 3.89  u| 58.3 0.20 NA 0.82 u| 5220
BOOGHS Reg| 3B 16 7000 53 u| 75 0.42 8.0 0.90 10000
BOOGHS Reg| 38 21 56000 5.4 ul 76 0.35 7.2 0.80 7600
BOOGMS Reg| 38 28 6500 5.2 u|l 9 0.38 8.1 0.60 7300
BOOGX2 Reg| 3B 31 5500 54 uf 65 0.37 6.8 0.95 7200
BOOGX3 Reg| 38 35.5 5700 5.6 u} 63 0.33 5.2 1.6 6500
BOOGK4 Reg | 38 40 5600 5. W} 75 0.37 4.7 1.7 6800

(Page 2 of 4)
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Table A-8a. Analytes by Inductively Coupled Plasma, Aluminum-Calcium. (tr9/9)
SAMPLE TYPE | POND APPROX. Al Sh Ba Be B cd Ca
DEPTH
BOOFKS Reg | 3a 6.5 6600 5.6 u| 72 0.36 4.5 0.98 3400
BOOGXS Reg] 38 52 6000 5.1 u| s 0.36 7.1 1.2 6600
BOGGX6 Reg| 38 61.5 | 5400 5.4 U 75 0.34 4.2 1.5 7700
BOAGXS Reg | 38 70.5 7400 5.2 u| 8 0.32 3.7 1.3 8000
BOOGYO | Blank| 3B -e- 200 P 4.9 ul 3.8 0.05 6.0 6.29 U 49
B00GY1 Reg | 38 80.5 8400 5.2 u| 80 0.29 12 0.66 8700
BOOGY2 Fdup| 38 80.5 7200 5.2 u|l 63 0.29 8.7 0.82 8000
*8006Y9 | sptit| 38 80.5 2930 125  u| 437 1.0 NA 1.0 u} 35160
B00GZ2 Reg | 38 90.5 7300 5.1 Ul 8 0.31 6.9 1.0 7000
BOOGZ3 Reg| 3B 105 6900 5.1 ul| s 0.30 5.0 1.1 5800
B00GZ6 Reg| 38 118.5 17000 5.8 ul| 88 0.88 7.6 1.3 5000
BO0GZ8 Reg| 3B 123.5 13000 4.9 u| 87 0.56 9.5 1.8 3000
BOOKOO Reg| 3c 1 6600 5.2 u| 53 0.41 8.3 2.0 11000
BOOHO1 Reg| 3c 3 6200 5.0 ul 50 0.36 5.8 1.0 5900
BOOHO2 Reg| 3c 5 6500 5.2 uf| 60 0.39 7.7 1.2 6900
BOOHO3 Reg| 3cC 7 5400 .50 u| =8 0.29 1 2.5 6800
BOGHO4 Reg | 3cC 9 6000 5.0 u| 92 0.21 12 2.3 7300
BOOKO5 Fdup| 3C 9 7100 49  u|l 0.26 9.4 2.1 7600
BOOHO6 Reg| 3¢ 11.5 4900 53 u|l 7 0.30 12 2.3 6800
BoOHO7 | split| 3c 11.5 2300 4.0  uf 571 0.36 NA 0.8 uw| 4820
BOOKOS Reg| 3¢ 16 4600 5.2  u] 170 0.23 1% 1.7 5300
BOOH10 Blank | 3c --- 260 4.9 u| 3.0 0.066 3.4 0.29 U 75
BOOH1 Reg | 3c 20.5 4700 5.2  u]| &9 0.30 0.2  u|l 1.0 6200

(Page 3 of 4)
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Table A-8a. Analytes by Inductively Coupled Plasma, Aluminum-Calcium. {ug/g)}

£9-v

SAMPLE TYPE| POND | APPROX. Al sb Ba Be B cd ca
DEPTH
BOOFK Reg| 3A 6.5 6600 5.6 u|l 72 0.36 4.5 0.98 3400
BOOH14 Reg| 3c 30 5600 48 u|l 73 0.35 4.9 1.7 6800
BOOH15 Reg| 3c 35 6000 5.2 u| 56 0.27 10 1.9 6200
BOOH16 Reg| 3c 40.5 5500 5.3 u| & 0.26 12 2.3 9400
8OOH17 fdup| 3cC 40.5 5500 5.4 u| 78 . 0.32 0.41 ul o.62 " 5800
BOOH18 Reg| 3¢ 50 5800 53 u| 69 0.35 0.42 U 1.7 7800
BOOH19 Reg| 3cC 60 7000 53 u| 97 0.29 4.5 1.2 6500
BOOH20 Reg| 3c 70.5 7300 502 u| 1o 0.33 4.0 1.7 7400
BOOH21 stank | 3c --- 150 5.0 u| 2.4 0.04 3.9 0.30 U 92
BOOH23 Reg| 3cC 80 8300 5.2 uf 100 0.37 3.5 1.3 7600
BOOH24 split| 3c 80 3720 4} 3.59 w] 46.8 ] o.21 B NA 0.756 U| 4740 4

U The analyte was undetected at the stated limit.
Jd The associated value is an estimated quantity.
B The reported value is less than the CLP required detection timit, but greater than the instrument detection limit.
This concentration flag was only reported with split samples.
* As reported by labaratory--unvalidated by WHC Office of Sample Management. "J" or additional qualification flags may be added.
NA Analysis not requested.

(Page 4 of 4)
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Tabie A-8b. Analytes

9

3

3

by Inductively Coupled Plasma, Chromium-Molybdenum. (uxg/g)
SAMPLE TYPE]| POND APPROX. Cr Co Cu Fe Mg Mn Mo
DEPTH

BOOFK6 Reg| 3A 6.5 7.4 9.4 10 19000 3900 33 4} 11 U
BOOFKT Reg| 3a 8.5 6.6 13 15 26000 5300 3% 4] 1.4 v
BOGFK8 Reg 3A 10.5 3.3 15 17 22000 5200 400 d 1.0 u
BOOFK9 Reg| 3A 13 5.9 12 16 24000 4300 300 J4| 096 u
BOOFLO Reg| 3A 14.5 7.4 14 16 29000 4500 366 Jf 1.0 v
BOOFLY Reg! 3A 16 5.9 1% 21 28000 5100 sm W) 11 v
BOOFL3 Blank] 3A ---1 0.9 0.50 0.40 u 190 19 %5 J| o099 wv
BOOFL4 Rea] 3a 28 3.5 13 17 28000 4000 360 4| 1.0 wu
BOOGRY Fdup| 3A 28 4.9 13 14 25000 3600 300 4] 1.0 v
BOOGSO Reg| 3A 31.5 HA NA NA NA NA HA NA
BOOGS1 Reg| 3A 36.5 9.6 13 16 27000 6600 410 1.0 U
B00GS2 Reg| 3a &2 7.7 1 16 26000 5300 300 0.97 U
BOOGS3 Reg| 3A 46.5 3.9 12 17 26000 5100 350 1.0 u
BOOGS4 Reg| 3A 52.5 8.1 12 20 27000 8700 440 1.1 U
BOOGSS split| 3a 52.5 | 0.572 10.4 13.8 15700 4670 3 4 NA |
BOOGSS Rea| 3A 57| 3.5 12 15 24000 4300 300 0.99 U
BOOGS? Reg| 3 66.5 3.1 12 18 27000 4600 340 1.0 U
BOOGT1 Reg] 3a 77 13 8.4 13 19000 6600 360 1.1 U
BOOGT3 Blank{ 3A ---1 0.9 0.48 0.57 890 38 7.5 0.96 U
BOOGTA Reg 3A 85.5 11 7.0 12‘ 16000 J| 4700 250 J 1.0 tH
BOOGTS Fdup| 3A 85.5 9.4 7.4 13 16000 4] 4000 260 4| 1.0 U
BOOGTS sptit} 3A 85.5 | 0.63 3.6 4.9 B| 5450 1700 %o 4 KA
BOOGT7 Regf 3A 97 12 10 16 20000 a| 4300 260 J} 1.3

(Page 1 of 4)
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Table A-8b. Analytes by Inductively Coupled Plasma, Chromium-Molybdenum. (ug/g)
SAMPLE TYPE | POND APPROX. Cr Co Cu Fe Mg Mn Ho
DEPTH

BOOFKS Reg| 3A 8.5 7.4 9.4 10 19000 3900 330 4] 14
BOOGT8 Reg| 3A 102 16 14 27 29000 4] 5500 340 4] 1.9
BOOGVO Reg| 3A 122 | 9.5 12 16 21000 5§ 3800 250 4 1.3
BOOGV1 Blank{ 3A -1 0.91 0.72 1.4 1300 ] 42 13 1] 0.9
BOOGV2 Reg{ 3A 131 10 13 23 24000 4§ 3800 290 4| 1.5
BOOGV3 Fdup| 3 131 14 14 22 26000  J4} 4300 290 4] 1.9
BOOGVA split| 3a 131 2.9 6.3  B{ 10.1 9140 2210 159 NA
BOOGVS Reg| 3a 143.5 16 14 45 25000 4} 5100 280 4| 2.4
BOGVS Reg| 38 1 8.7 12 16 26000 4| 3608 280 4| 1.2
BOOGV7 Reg| 38 3.5 8.6 14 17 25000 4| 3800 340 4| 1.4
BOOGVS Reg| 38 5.5 14 13 19 26000 4 4000 30 4] 1.5
BOOGVY Blank | 38 -] 1.3 0.50 U} 5.7 70 4 2 5. 4| 1.00
BOOGHD Reg{ 38 7.5 ) 9.7 1 19 23000 4| 7000 &0y 1.3
BOOGM1 Reg] 38 9.5 5.1 1% Fi 28000  J| 5000 60 4| 1.4
BOOGW3 Reg| 38 13 1% 13 19 27000 4900 300 1.0
BOOGN4 Fdup| 3B 13 7.2 13 18 25000 4| 4200 340 4] o0.95
BOOGKS split| 38 13 | 0.61 6.1 8| 8.6 9620 1990 152 KA
BOOGUS Reg| 38 16 | 8.1 14 7 30000 4] 5800 400 ) 1.1
B0OGHS Reg| 38 21 6.8 1% 18 29000 4| 4660 360 4} 1.0
BOOGH? Reg| 38 28 | 9.4 i5 21 29000 4| 4200 30 3| 1.0
BOOGX2 Reg| 38 3 7.6 14 17 27000  J| 3800 320 4| 1.0
BOOGK3 Reg| 3B 35.5 9.6 13 18 24000 3800 270 1.0
BOOGK4 Reg] 3B w | 5.9 14 19 27600 4600 310 1.0

(Page 2 of 4)
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Table A-8b. Analytes by Inductively Coupled Plasma, Chromium-Molybdenum. (ug/g)

90-v

SAMPLE | TYPE| POND | APPROX. cr Co cu Fe Mg Mn Ho
DEPTH
BOOFKS Reg| 3A 6.5 7.4 9.4 10 19000 3900 330 J 1.1
BOOGX5 Reg| 3B 52 1 13 21 27000 4200 300 1.5
BOOGXE Reg| 3B 61.5 1 12 17 25000 4400 310 1.2
BOOGXS Reg| 3B 70.5 1 9.5 14 21000 4800 300 1.0
BOOGYD Blank | 3B ---| o0.98 uf 049 Ul 15 970 J 32 18 J] o.98
BOOGY1 Reg| 3B 80.5 19 9.1 26 30000 41 4300 370 J 2.0
BOOGY2 Faup| 3B 80.5 17 8.9 22 29000 J] 4400 350 | 1.4
*BOOGY9 split| 38 80.5 2.1 10.4 Ul 10.9 9600 2530 183 NA
BOOGZ2 Reg| 38 90.5 18 12 33 26000 41 3900 300 J 1.9
BOOGZ3 Reg| 3B 105 20 1 19 22000 4400 280 1.4
BOOGZ6 reg| 38 118.5 25 9.5 19 23000 8400 270 1.2 u
800628 'Reg| 3B 123.5 18 7.3 13 17000 £000 270 0.99 u
BOGHOO reg| 3c 1 6.0 13 17 28060 5000 370 1.0 u
BOOHO1 rea| 3c 3 11 1 19 23000 4600 290 1.0 u
BOOHO2 Reg| 3c 5 13 14 24 25000 5000 350 1.8
BOOKO3 Reg| 3cC 7 7.6 B 16 25000 4560 300 1.0
BOOHO4 rRea| 3c 9 1 13 18 26000 4500 320 2.2
BOOHOS Fdup| 3C 9 20 12 16 22000 5500 300 1.0
BOOHOS Reg{ 3C 11.5 4.9 15 17 30000 5000 400 1.1
BOGHOT split] 3c 19.5 1 0.63¢ U 3 B 9.4 11400 2350 172 NA
BOORO9 Reg{ 3c 16 4.6 10 13 21000 3700 250 1.0 u
BOOH10 Blank | 3c -« | 0.98 ul| 0.4 ul 0.39 u 650 &4 12 0.98
BOQH11 Reg] 3C 20.5 5.7 13 14 25000 3900 300 1.0 u

(Page 3 of 4)
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Table A-8b. Analytes by Inductively Coupled Plasma, Chromium-Molybdenum.

£9-Y

(t9/9)
SAMPLE TYPE | POND APPROX. cr Co Cu fe Mg Hn Ho
DEPTH

BOOFK6 ”;ieg 3A 6.5 7.4 9.4 10 19000 3900 330 d 1.1 _-u—
BOOH14 Reg 3c 30 5.7 12 17 26000 4100 290 0.97 u
BOOK15 Reg| 3¢ 36 7.1 12 15 23000 3700 280 1.0 u
BOOH16 Reg 3c 40.5 6.3 13 15 26000 4300 290 1.1 u
BOOH1? Fdup 3c 40,5 1" 14 19 25000 4800 310 1.0 u
BOOH18 Reg{ 3¢ 50 7.3 16 17 31000 4500 390 1.2
BOOH19 Reg] 3cC 60 1 8.1 15 17000 4200 270 1.3
BOOK20 Reg| 3cC 70.5 1 11 19 23000 4500 290 1.0 u
BooHz1 | slank| 3c -1 7.2 0.50  u| 0.40 uj 270 45 6.9 0.9 U
B00H23 Reg 3c 80 27 12 23 25000 5800 310 1.0 u
BOOH24 Split 3c 80 8.5 ¢ 8.1 B| 12.7 134600 41 3230 18% J NA
U The analyte was undetected at the stated limit.
4 The associated value is an estimated quantity,
B The reported value is less than the CLP required detection Limit, but greater than the instrument detection limit.

This cencentration flag was only reported with split samples.
* As reported by laboratory--unvalidated by WHC Office of Sample Management.

"J4 or additional qualification flags may be added.
NA Analysis not requested,

(Page 4 of 4)
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Table A-8c. Analytes by Inductively Coupled Plasma, Nickel-Zinc. (ug/g)
SAMPLE TYPE | POND APPROX. 3] K Si Ag Na v Zn
DEPTH
| B0orKé Rea| 3A 65 | 8.5 1400 860 0.67 u| 170 45 42
BOOFK7 Reg|{ 3A 8.5 10 1200 540 0.64 u| 240 67 51
BOOFKS Reg | 3a 10.5 5.9 590 556 0.61  u}l 230 81 51
BOOFK9 Reg | 3A 13 7.7 560 320 0.58 u| 23 59 45
BOOFLO Reg| 3a 14.5 10 600 500 0.62 u| a9 86 54
BOOFL1 Reg| 3a 16 7.5 840 510 0.66 u| 320 81 55
BOOFL3 | Blank| 3a —-l 0,99 59 uf 58 0.59 U} 20 0.50 2.1
BOOFL4 Reg] 3A 28 6.4 530 370 0.62 220 78 48
BOOGRY Fdup| 3a 28 6.4 530 370 0.61 u| 240 78 47
BOOGSO Reg 3a 31.5 NA NA RA NA NA HA RA
BOOGS Reg| 3A 36.5 15 900 400 1.5 280 68 56
BOOGS2 Reg| 3a 42 13 750 330 1.0 270 68 52
B00GS3 Reg| 3a 46.5 12 800 280 1.1 280 68 51
BOOGS4 Reg{ 3A 52.5 12 1500 480 1.1 250 58 60
BOOGS5 | split| 3a 52.5 6.6 B| 110 v HA 0.952 uf 131 18.2 32.4
BOOGSS Reg| 3A 57 7.1 670 310 0.66 330 62 45
BOOGSY Reg| 3a 66.5 7.0 710 270 0.77 310 74 52
BOOGT1 Reg| 3a 77 16 1800 450 0.83 180 41 42
B00GT3 | Blank| 3a -] 0.9 v 57  ul 87 0.57 U 16 0.48 0.6
B0OGT4 Reg{ 3A 85.5 11 1000 440 6.63 u| =200 38 34
BOOGTS Fdup| 3a 85.5 10 830 550 0.62 Ul 160 40 33
BOOGTS | split| 3a 85.5 3.6 8] 420 U HA 0.835 U 90.3 7.6 12.4
BOOGT? Reg| 3A 97 10 800 470 0.58 u| 540 52 37
(Page 1 of 4)
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Table A-8c. Analytes by Inductively Coupled Plasma, Nickel-Zinc.
sapLe | TvPE | Powp | APPROX. Ni K si Ag Na v n
L DEPTH
BDOFK6 Reg| 3a 6.5 8.5 1400 860 0.67 u} 170 45 42
BOOGTS geg| 3A 102 15 1100 560 0.61  u| 740 7 51
BOOGYD Reg| 3a 122 11 930 450 0.5 u| 490 56 42
BooGvl | Blank| 3a | 0o u 83 82 0.55 u| 58 3.1 7.4
BOOGY2 Reg | 3A 131 9.8 ia70 330 0.5 u| 810 65 43
goowv3 | Fdup| 3a 131 16 860 510 0.2 ul| o 61 43
BooGv4 | Split{ 3A 131 6.1 8] 390 B HA 0.79  ul| 341 15.4 ., 15.6
BODGVS Reg| 3a 143.5 2 550 320 0.65 u] s00 69 |45
BOOGVS |  Rea| 3 1] 8.2 680 340 0.60 uf 32 64 I
BOOGV? Reg | 3B 3.5 8.9 660 330 0.58 u| 360 72 50
B0OGVS Rea| 38 5.5 13 670 360 0.62 u| 340 70 52
BooGv9 | 8lank| 38 -1 14 & ul| 10 0.60 Ul 34 0.50 44
BOOGHD Reg| 38 7.5 11 1300 260 0.6 u| 210 52 ¢ 48
BOOGH1 Reg| 38 9.5 8.2 780 280 0.61 u| 23 78 . 50 i
BOOGH3 Rea| 38 13 11 850 300 6.60 uj 340 71 © 46
BOOGHS Fdup| 38 13 8.8 . 670 220 0.57 ul| 280 76 45
BOOGHS | split| 3B 13 6.3 8| 49 8 NA 0.82 u| 132 1.3 17.7
BOOGHS Reg | 38 16 10 870 300 0.63 u| 260 82 51
BOOGWS Reg| 3B 21 8.3 740 240 0.6  ul| 450 76 50
BOOGHS Reg| 38 28 11 730 240 062  ul| 560 87 50
| Booex2 Reg| 38 31 8.9 660 250 0.2  u| 3% 82 49
| BoOGX3 Reg| 3B 35.5 9.2 710 290 0.60 v} 520 77 4
BOOGX4 Reg| 3B 40 10 780 410 0.1 u| 420 76 46

(Page 2 of 4)
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Table A-8c. Analytes by Inductively Coupled Plasma, Nickel-Zinc. {ug/g)
SAMPLE TYPE { POND APPROX. Ni K Si Ag Na v n
DEPTH
BOOFKS geg| 3a 6.5 8.5 1400 860 0.67 ul 170 T 42
BOOGXS Reg| 38 52 9.7 910 390 0.62 u} 550 72 46
BOOGX6 Reg| 38 61.5 12 770 450 0.61 ul 420 68 43
BOOGX8 Reg| 38 70.5 12 1200 400 0.62 u} 450 54 40
BOOGYO | Blank| 38 -~ b 0.99 565 100 059 u}l 51 0.59 3.3
BOOGY1 Reg| 38 80.5 12 970 290 0.62 u} s 45 40
BOOGYZ Fdup| 38 80.5 14 1100 260 0.65 410 45 38
*00GY? | split| 38 80.5 8.3 u| t1e0  w HA 2.1 ul 1060 15.0 17.3
B00GZ2 Reg | 38 90.5 13 780 250 0.68  u| 70 67 w
B00GZ3 Reg| 38 105 15 1200 430 0.61 u| so0 58 39
| BooG26 Reg| 38 118.5 21 3000 430 070 ul| 2 38 56
| BoOGZ8 Reg| 3B 123.5 14 2000 290 0.59 u| 180 3¢ 43
| BooHoD Reg | 3c 1 9.4 1100 350 0.62  u| 560 77 51
BOOHO1 Reg| 3cC 3 1 830 460 0.60 u| 470 62 4
BOOHO2 Reg| 3cC 5 13 970 300 0.62 u| &20 78 57
BOOHO3 Reg{ 3cC 7 10 940 410 066  ul| 4s0 62 49
BOOHO4 Reg 3c 9 1 260 290 0.60 u 510 69 49
BOOHOS Fdup{ 3c 9 29 790 260 0.59 u] 540 58 39
BOGHOS Reg| 3¢ 11.5 7.0 670 290 0.65 uj 39 85 54
BooHO? | split| 3C 11.5 5.0 8 256 B NA 0.85 uj 263 17.3 19.3
BOOHO9 Reg | 3c 16 6.8 550 290 0.62  uj 310 55 38
BOOH10 | Blank| 3¢ ---} 6.98 U s9  u| 100 0.59 ul 31 0.53 5.5
800K 11 Reg| 3c 20.5 14 630 270 0.62 u| 2m 68 47

(Page 3 of 4)
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Table A-8c. Analytes by Inductively Coupled Plasma, Nickel-Zinc. (ug/g)

SAMPLE TYPE ] POND APPROX. Ni K §1 Ag Ha v in
DEPTH

BOOFK& B Reg| 3A 6.5 8.5 1400 860 0.67 u 170 45 &2
BOCH14 Reg| 3C 30 9.6 860 260 0.58 u 440 &9 49
BOOH15 Reg] 3C 34 7.9 720 250 0.62 u 520 &0 42
BOOH16 | ~Reg} 3C 40.5 12 750 270 0.64 ul 510 72 46
BOOH17 Fdup{ 3C 40.5 14 | 670 308 0.61 Uil 440 &8 45
BOOH18 Reg} 3C 50 8.9 770 370 0.64 1] 430 85 54
BOOH19 Reg} 3C 60 11 1100 430 0.63 u 410 38 34
BOOH20 Reg| 3G 70.5 10 1100 3i0 0.62 u 570 63 41
BOQH21 Blank | 3C --- 4.1 60 ] 76 0.60 u 56 0.50 U 2.2
BOCH23 Reg} 3C 80 18 1000 350 0.63 u 730 61 42
BOOH24 split| 3C 80 9.5 694 8 HA 1.1 B 275 23 23.5

U The analyte was undetected at the stated limit.

J The associated value is an estimated quantity.

B The reported value is less than the CLP required detection limit, but greater than the instrument detection limit.

This concentration flag was only reported with split sampies,
* As reported by laboratory--unvalidated by WHC Office of Sample Management. YJ4" or additional qualification flags may be added.
NA Analysis not requested.
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Reasons for Westinghouse Hanford Company Qualification--
Analytes by Inductively Coupied Plasma (Aluminum-Zinc)

Regular, Field Duplicate, and Silica Sand Samples:

MATRIX SPIKE--The spike recovery for Mg and Fe was high for several
batches. This resulted in an estimated, "J", qualification for samples in
those batches. Affected samples are:

BOOFK6 BOOGT4 BOOGV6 BOOGYOD
BOOFK7 BOOGTS BOOGV7 BOOGY1
BOOFKS8 BOOGT7 BOOGV8 BOOGY2
BOOFK9 BOOGT8 BOOGVY BOOGZ2
BOOFLO BOOGVO BOOGWO BOOGW9
BOOFL1 BOOGV1 BOOGW1 BOOGX2
BOOFL3 BooGv2 BOOGW4
BOOFL4 BOOGV3 BOOGWE
BOOGR9 BOOGV5 BOOGWS

Split Samples:

LABORATORY BLANKS-~BOOGSS5, BO0OGT6 and BOOGWS were qualified as
undetected, "U", for K based on traces in the associated blanks. Sample
BOCHO7 was likewise qualified for Na because contamination was present in the
associated blank. (Blank concentrations were less than the CLP CRQL.)

INDUCTIVELY COUPLED PLASMA (ICP) INTERFERENCE CHECK SAMPLE--B0OGSS,
BOOHO7, BOCH24, BOOGT6 and BOOGW5 Mn results were qualified as estimated, "J",
because of the possibility of false positive results. A "UJ" qualified Sb
results for BOOHZ4 and BOOGS5 because of the potential for false negative
results from interference. Sodium results for BOOGV4 were qualified "Jv,
because of the possibility of false positive rasults.

MATRIX SPIKE--The Cd and Mn results for BOOHO7 were qualified "UJ" and

- "J", respectively because of associated low matrix spike recoveries. The Sh

results for BOOH24 and BOOGS5 were qualified "UJ" because of low spike
recoveries (<75%).

DUPLICATE ANALYSIS--Barium and Cr results of sample BOOH24 were qualified
because of variability among duplicate analyses.

SERIAL DILUTION--Several major soil elements ( AT, Fe, Mn, Ca, and Mg)
were qualified as estimated, "J", for BOOH24 because of serial dilution
results differed from initial sample results by >10%.

A-72
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Table A-9. Analytes by Atomic Absorption Spectroscopy. (wg/g)
SAMPLE TYPE POMD APPROX. Arsenic Lead Mercury sellenjum Thal Liun
DEPTH
BOOFK6 Reg| 3a 6.5 2.6 5.1 1.0 U 0.5 U 1.1 u
BOOFK7 Reg| 3a 8.5 2.86 5.1 1.0 0.5 U 1.1 u
BOOFK8 Reg|  3A 10.5 1.8 3.12 1.0 W 0.50 u 0.99 U
BOOFK9 Reg| 3a 13 2.0 3.83 1.0 uw 0.52 U 1.0 u
BOOFLO Reg| 3a 14.5 1.7 3.18 1.0 W 0.52 U 1.0 u
BOOFL1 Reg| 3a 16 2.6 4.0 1.0 U 0.50 U 0.9 U
BOOFL3 Blank|  3a --- 0.49 Ul 039 1.0 U 0.49 U 1.0 U
BOOFL4 Reg| 3a 28 1.3 2.6 1.0 1.0 U 1.0 U
BOOGRY Fdup| 3a 28 1.1 2.6 1.0 v 0.46 U 0.92 U
006S0 Reg| 3a 3.5 0.97 3.0 1.0 u NA NA
B00GS1 Reg] 3A 36.5 2.1 4.2 1.0 U NA NA
BOOGS2 Reg]  3A 42 1.5 2.6 1.0 U KA NA
BOOGS3 Reg| 3A 46.5 1.9 3.1 1.0 U NA HA
800GS4 Reg 3A 52.5 5.2 1 1.0 u 1.1 W 1.1 U
BOOGSS split|  3a 52.5 4.4 8.7 0.12 u 0.348 W 0.696  UJ
B00GSS Reg{  3A 57 1.5 2.5 1.0 U NA HA
BOOGSY Reg|{ 3A 66.5 1.3 2.8 1.0 u 0.99 U 0.99 U
BOOGTH Reg| 3 77 1.2 5.1 1.0 u 1.1 w 1.1 u
BOOGT3 8lank 3A - 0.44 U 0.45 1.0 u NA MA
BOOGT4 Reg 3A 85.9 1.6 2.1 1.0 u HA HA
BOOGTS Fdup|  3a 85.5 1.7 2.5 1.0 U NA NA
BOOGTS split|{ 3a 85.5 0.42 Ul 2.5 0.1 NA NA
BOOGT7 Reg| 3 97 1.2 4.3 .0 U 0.49 U 0.97 U

(Page 1 of 4)
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Tabte A-9. Analytes by Atomic Absorption Spectroscopy. (z9/9)

SAMPLE TYPE POND APPROX. Arsenic Lead Mercury Sellenium Thallium
DEPTH
BOOGTE Reg BN 102 1.5 9.3 1.0 u| A NA
BOOGV( Reg 3 122 0.94 2.8 1.0 u NA NA
BOOGV Blank 3A .- 0.5 u 0.52 1.0 u 0,50 v NA
BOOGY2 Reg 3A 131 0.79 5.0 1.0 u NA NA
BOOGV3 Fdup 3A 13 0is2 4b 1.0 u NA NA
BOOGV4 split 3 131 0.6 B 7.3 0.1 u HA NA
BOOGVS Reg 3 143.5 0.94 18 1.0 u 0.54 u 1.1 u
BOOGVS Reg 38 1 1.0 2.6 1.0 u 0.50 u 1.0 u
BOOGV7 Reg 38 3.5 2.0 3.4 1.0 u 0.52 u 1.0 u
BOOGVE Reg 38 5.5 1.6 3.5 1.0 u 0.52 u 1.1 u
BOOGVY Blank 3B --- 0.5 u 0.50 1.0 W 0.05 u 1.0 v
BOOGHO Reg{ 3B 7.5 7.1 13 1.0 w 053 U 1.1 U
BOOGW1 Reg 3g 9.5 3.7 4.1 1.0 W 0,50 u 1.0 U
BOOGW3 Reg 38 13 6.6 3.2 1.0 w 0.51 u 1.0 u
BOOGHY Fdup| 3B 13 2.4 3.6 1.0 W 0.51 u 1.0 u
BOOGHS split{ 38 13 1.0 4| o038 w 0.1 W 0.32 U 0.89 u
BOOGHS Reg 38 16 2.6 4.7 1.0 W NA HA
BOOGWB Reg 38 21 2.2 3.8 1.0 w 0.52 u .0 U
BOOGHS Reg 3B 28 1.2 2.9 1.0 HA NA
BOOGX2 Reg 38 3 0.93 3.0 1.0 W HA NA
BOOGX3 Reg 3B 35.5 0.48 2.3 1.0 U NA NA
BOOGX4 Reg 38 40 0.82 2,5 1.0 u NA NA
BOOGXS Reg 38 52 0.90 2.7 1.0 u NA NA

(Page 2 of 4)
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Table A-9. Analytes by Atomic Absorption Spectroscopy. (ug/g)

Il SAMPLE TYPE POND APPROX. Arsenic Lead Mercury Sellenium Thaltium
DEPTH

BOOGX6 Reg| 38 61.5 0.61 2.2 1.0 u 0.52 U 1.0
BOOGXB Regf 38 70.5 1.5 3.1 1.0 v NA NA
BOOGYD Blank{ 38 “e- 0.5 u| 0.3 1.0 v HA NA
BOOGY1 Reg{ 38 80.5 1.6 20 1.0 u KA NA
BOOGY2 Fdup| 3B 80.5 1. 8.8 1.0 U KA NA
*BOOGY? | split 38 80.5 1.9 U 7.1 0.56 KA HA
B0O0GZ2 Reg| 3B 90.5 1.2 9.9 1.0 u 0.51 u 1.0
BOOGZ3 Reg| 38 105 0.98 2.9 1.0 U KA NA

| mooazs Reg| 3B 118.5 0.59 U 8.5 1.0 U 0.54 u 1.0 U

| Booczs Reg| 3B 123.5 7.2 7.2 1.0 u 0.61 U 1.2 U
BOCHOO Reg| 3c 1 2.5 3.9 1.0 u 0.51 u 1.0 U
BOOHO1 Reg| 3cC 3 1.9 3.1 1.0 u 0.51 u 1.0 U
BOOHO2 " Reg 3c 5 2.3 30 1.0 u 0.52 u 1.0 U
BOOHO3 Reg| 3C 7 2.1 2.5 1.0 u 0.52 u 1.0 U
BOOH04 Reg| 3¢ 9 1.8 2.6 1.0 u 0.52 u 1.0 U
BOOHOS Fdup| 3¢ 9 1.3 2.6 1.0 u 0.51 u 1.0 v
BOOHO6 Reg| 3¢ 1.5 1.7 2.5 1.0 U 0.52 u 1.0 U
BOOHO7 split|  3c 1.5 0.9 B 2.2 0.1 7 0.6 U 8.0 U
BOOHO9 Reg| 3cC 16 0.80 1.9 1.0 U NA NA
BOOH10 Blank |  3C - 0.5 u 0.51 0.1 U 0.50 U 1.0
BOOH11 Reg| 3c 20.5 0.82 2.5 0.1 w NA NA
BOOH14 Reg| 3cC 30 0.92 2.4 0.1 W 0.52 U 1.0
BOOH15 Reg| 3c 36 0.65 1.8 0.1 W NA NA

(Page 3 of 4)
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Table A-9. Analytes by Atomic Absorption Spectroscopy. {ug/g)

SAHPLE TYPE POND APPROX. Arsenic Lead Mercury Setlenijum Thallium
DEPTH
3003{2‘ ;;; 3 40.5 a.76 2.0 0.1 W NA NA
BOOH17 Fdup 3c 40.5 0.50 u 1.9 0.1 W HA RA
800H18 Reg 3c 50 0.73 2.1 0.1 ud HA NA
BOGH19 Reg 3c 0 1.4 2.8 0.1 W .53 u 1.0 u
800H20 Reg 3c 70.5 0.88 2.22 0.1 (1] NA NA
BOOK21 Blank 3c --- 0.5 u 0.4 u 0.1 w4 0.50 u 1.0 v
BOOHZ23 Reg 3c 80 1.4 2.5 0.1 W 0.52 u 1.0 u
BOOH24 split ic 80 0.6 J 2.1 0.107 R NA HA

U The analyte was undetected at the stated limit.
J The asseciated value is an estimated quantity.
HA Analysis not requested.
D Sample quantitation may be affected by dilution.
B The reported value is less than the CLP required detection Limit, but greater than the instrument detection limit.
This concentration flag was only reported with split samples.
* As reported by laboratory--unvalidated by WHC Office of Sample Management. "JY or additional qualification flags may be added.
R Qualified by WRC Office of Sample Management as unusable.

(Page 4 of 4)
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Reasons for Westinghouse Hanford Company Qualification--
Analytes by Atomic Absorption Spectroscopy

Regular, Field Duplicate, and Silica Sand Samples:

HOLDING TIME--Al1 holding time criteria were met except for some mercury
samples. Those sampies were qualified "UJ". A1l samples were flagged as
estimated, "J". The 28 day criteria established for water was exceeded for the
following Phase 3 soil samples:

BOOFK6 BOOGW1 BOOGX2 BOCH17
BOOFK? BOOGW3 BOOH10 BOCH18
BOOFK8 BOOGW4 BOOH11 BOOH19
BOOFKS BOOGWE BOOH14 BOOHZ20
BOOFLO BOOGWS BOOH15 BOOH21
BOOGV9 BOOGW9 BOOH16 BOOH23
BOOGWO

Split Samples:

LABORATORY BLANKS--Selenium results for BOOGW5 were qualified as "U"
because similar levels were found in the immediately associated laboratory
blank.

HOLDING TIME~--Mercury sample results for BOOGWS and BOOGTE were qualified
Because of holding times greater than 28 days. Mercury was not detected in
either sampie; both were qualified "UJ".

SPIKE RECOVERY--lLow percent recovery of spike led Westinghouse Hanford-
OSM to qualify As resuit as estimated, "J" or "UJ" on BOOQGW5 and BOOGTS,
respectively. The Pb, Se, and T1 results for BOOGS5 were also qualified "J",
"Ud", and "UJd", respectively, for spike recoveries outside Timits. The Hg
results for BOOH24 were qualified unusable, “R", because there was no spike

. recovery.

A-77
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Table A-10. Miscellaneous Analytes. (ug/g)

SAMPLE | TYPE POND A;Eggﬁ Ammonia Chloride Cyanide Fluoride Nitrate Sul fate Sulfide
BOOFK6 Reg 3 6.5 0.001 u 20 U 1.0 2 20 w 20 u 01w
BOOFK7 Reg| 3a 8.5 0.001 U 20 u 0.12 J 1.4 20 tH 20 u 0.1 W
BOGFKE Reg| 3A 10.5 0.001 u 20 L 1.0 u 0.8 20 ud 20 u 0.1 s
BOOFK9 Reg| 3A 13 0.001 u 20 u 1.0 W 0.6 20 u 20 u 0.1 w
BOOFLO Reg| 3 14.5 0.001 u 20 u 1.0 W 0.6 20 w 24 0.1 W
BOOFL1 Reg| 3A B 1 0.001 ] 20 u 1.0 W 0.8 20 ud 20 u 0.1 w
BOOFL3 | Blank| 3A ---1  o.00% u 20 u .00 W 0.4 20 Ut 20 u 0.1 W
BOOFL4 Reg| 3a 28 0.001 u 20 u 1.0 w 0.6 20 ud 20 u 0.1 w
BOGGRY Fdup{ 3 28 0.001 v 20 ] 1.0 U 0.6 20 us 20 u 0.9 W}
B8OOGS0 Reg| 3A 30.5 0.001 1] 20 u NA 1.2 20 ud 20 u HA

BOOGS Reg| 3A 36.5 0.901 u 20 u NA 2.2 20 uw 20 u NA
BOOGS2 Reg| 3a 42 0.00) u 20 u NA 1.0 20 ud 20 u HA
BOOGS3 Reg| 3a 46.5 ©.001 u 20 u NA 1.0 20 w 20 u A
BOOGS4 Reg| 3A 52.5 0.001 u 20 U 1.0 u) 2 u 20 ud 20 u 6.t wg
BOOGSS | split] 3A 52.5 HA NA 0.6 Ul NA NA NA NA
800GSS Reg| 34 57 8.001 u 20 u HA 2 u 20 uJ 20 u HA
BOOGSY Reg| 3A 66.5 0.001 u 20 u 1.0 w 2 ] 20 uJ 20 u .1 ud
BOOGT1 Reg| 3a 77 0.001 u 20 u NA 2 u 20 ud 20 u HA
800GT3 | Blank| 3A ---1 o0.00% u 20 u NA 2 u 20 w 20 u NA
BOOGT4 Reg| 3A B5.5 0.001 u 1 u HA 2 u 1 L 1 u HA
BOOGTS Fdup| 3a B5.5 0.001 u 1 u NA 2 u 1 ud 1 u NA
B00GT6 | split]| 3a 85.5 HA HA NA NA HA HA A
BOOGT7 Reg| 3A 97 0.001 u 1 u 1.6 w 2 u 1 uJ 1 u 0.1 u
(Page 1 of 4)
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Table A-10. Miscellaneous Analytes. (ug/g)

SAMPLE | TYPE POND M;Igg?: Ammonia Chloride Cyanide Fluoride Nitrate Sulfate Sulfide
BOUGTS Reg] 3 102 0,601 U 20 u | 2 20 21| NA
BOOGVO g| 34 122 0.001 v 20 u NA 2 u 20 uJ 20 u NA
BOOGV1 | Blank| 3A e 0.001 u 20 u HA 2 u 20 ud 20 u NA
BOAGV2 Reg| 3A 131 0.001 u 20 u HA 2 u 20 ud 20 u NA
800GV3 Fdup| 34 131 .001 u 20 u HA 2 u 20 ud 20 u NA
BooGv4 | split| 3A 131 KA RA HA NA NA A NA
BOOGVS Reg| 3A 143.5 0.001 u 20 u 1.0 U4 2 u 20 uJ 20 u 0.1 W
BOOGVS Reg| 3B 1 0.001 u 20 u 1.0 U4 2 u 20 ud 20 u 0.1 W
BOOGV7 rReg| 3B 3.5 0.001 u 20 u 1.0 U4 2 u 20 ul 20 u 0.1 U
BOOGVS Reg| 3B 5.5 0.001 U 20 u 1.0 W 2 u 20 ul 20 u 0.1 u
BooGv? | Blank| 38 ---| o0.001 20 u 6.1 W 2 v 20 w 20 u 0.1 W
BOOGHE Reg| 38 7.5 0.001 u 20 u 1.0 uwj 2 v 20 w 20 u 0.1 W
BOOGH1 Reg| 38 9.5 0.001 u 20 u 0.1 W 2 u 20 ud 20 u 0.1 W
BOOGH3 Reg| 38 13 0,001 u 20 u 1.0 W 2 u 20 w 20 u 2.1 W
BOOGHY Fdup| 3B 13 0.001 u 20 u 0.1 W 2 U 20 ud 20 v 0.1 W
poosks | split| 3B 13 NA NA 0.5 U HA NA HA NA
BOOGHS Reg| 38 16 HA 20 u NA 2 u 20 w 20 u HA
BOOGHS Reg| 38 21 0.001 u 20 u 1.0 W 2 u 20 u 20 u 0.1 w
BOOGMS Reg| 38 28 HA 20 u NA 2 20 u 20 v NA
BOOGX2 Regi 3B 3 NA 20 u NA 2 u 20 ul 20 u NA
BOOGX3 Reg} 3B 35.5 0,001 u 20 u HA 2 u 20 uJ 20 u NA
BOOGX4 Reg{ 3B 40 0.001 u 20 u NA 2.6 20 w 20 u NA
BOOGXS Reg] 3B 52 0.001 u 20 u NA 2.4 20 w 20 u KA

(Page 2 of 4)
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Table A-10. Miscellaneous Analytes. (ug/g)

SAMPLE | TYPE POND APPROX. | Ammonia Chloride Cyanhide Fluoride Nitrate Sulfate Sulfide

|| T | A S W SE SR
B00GX6 |  Rea] 38 61.5 | 0.001 U 20 U 0.1 2.0 20w 2 u] 01 u
'BOOGXS Reg} 38 70.5 0.601 u 20 u HA 2 v 20 ud 20 v NA
BOOGYO | Blank| 38 ---| o.00 u 20 U HA 2 v 20 u 20 v NA
006Y1 Reg| 38 80.5 0.001 v 20 U NA 2 U 20 1 39 NA
BOOGY2 Fdup| 38 80.5 0.0001 U [0 NA 2.0 20 W 46 NA
BOOGY? | sptit| 38 80.5 NA NA NA KA NA NA NA
BOOGZ2 Reg] 3B 90.5 0.001 u 26 U 0.1 ug 2.2 20 ud 36 0.1
BOOGZ3 Reg| 3B 105 0.001 u 20 U HA 2.0 20 w 25 NA
BOOGZ6 Reg| 3B 118.5 0.001 u 20 .0 ud 3.0 20 w 28 0.1 us
B00GZ8 Reg| 38 123.5 0.001 u 20 u 0.1 W 2 u 20 us 26 0.1 W
BODHOO Reg| 3cC 1 0.001 u 20 U 1.0 W 2.0 20 us 20 u 0.1 W
BODHO1 Reg| 3¢ 3 0.001 u 2 U 1.0 uw 2.2 20 uJ 20 U 0.1 W
BOOHO2 Reg| 3cC 5 0.001 u 20 U 1.0 W 2.2 20 v 20 U 0.1 ul
BOOHO3 reg| 3c 7 0.007 u 20 U 0.1 w 2 U 20 ud 20 v 0.1 uJ
BOOHO4 Reg| 3C 9 0.001 u 20 U 0.1 W 2 u 20 ud 26 0.1 us
BOOHOS Fdup{ 3C 9 0.001 u r T 0.1 W 2 u 20 ud 21 0.1 Ul
BOOHOS Reg| 3C 11.5 0.001 u 20 oy 0.1 W 2 U 20w 20 U 0.1 U
Boono7 | split]| 3¢ 11.5 NA NA 0.5 W NA NA NA NA
BOOHO9 Reg| 3C 16 0.001 u 20 v NA 2 u 20 ud 2 u HA
BOOHIO | Blank| 3¢ -t 0.001 W 20 U 2.1 W 2 v 20 us 20 U 0.1 u
BODH11 Reg| 3C 20.5 0.001 W 20 U NA 2 v 20 w 20 U NA
BOOH14 Reg | 3¢ 30 0.001 u 2 u 0.1 W 2 U 20 ud 20 v 0.1
800H15 Reg| 3¢ 36 0.007 u 20 U NA 2 U 20 ud 20 u NA

(Page 3 of 4)
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Table A-10. Miscellaneous Analytes. (ug/q)

SAMPLE [ TYPE POND Aggg?:. Ammoni a Chloride Cyanide Fluoride Nitrate sulfate Sulfide
BOOH14 Reg 3c 40.5 .00t W 20 u HA 2 u 20 W 20 u NA
BOOH17 Fdup 3c 40.5 0.001 ud 20 u HA 2 u 20 uld 20 u HA
BOOH18 Reg 3c 50 0.001 ud 20 u NA 2 u 20 ul 20 u HA
BOOH19 Reg 3C 580 0.001 ud 20 u 6.17 U 2 u 20 s 20 u 0.1 udJ
BOOH20 Reg 3c 70.5 0.001 w ?0 u HA 2 u 20 w 20 u MA
B00H21 Blank| 3¢ -~ 0.00%  w 20 u A 2 u 20 u 20 u NA
BOOH23 Reg| 3C 80 0.0 L 20 u G.1 ud 2 U 20 Ul 20 u 0.1 w
BOOH24 split 3c &0 HA HA NA KA HA NA KA

U The analyte was undetected at the stated concentration.
J The associated value is an estimated quantity.

KA Analysis not requested.

I iInformatien only, see validation explanations.

(Page 4 of 4)
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Reasons for Westinghouse Hanford Company Qualification--
Miscellaneous Analytes

Reqular, Field Duplicate, and Silica Sand Samples:

HOLDING TIME--Nitrate holding time of 48 hrs exceeded for all samples.
A1l samples qualified as estimated, "J", for nitrate. Only BOOGT7, BOCGV7,
and BOOGV8 were analyzed within 28 days for sulfide. A1l other samples were
qualified as estimated, "J", for sulfide. A1l sampies were qualified as

. estimated, "J", for cyanide because of holding times in excess of 14 days.

A 28 day holding time for ammonia analyses was exceeded for the following
samples:

BOOH10  BOOH17 BOOH19 BOOH21
BOOH11 BOOH18 BOOH20 BOOH23
BOOH16

Split Samples:

MATRIX SPIKE/DUPLICATE--No matrix spike or duplicate results were
provided for cyanide in sample BOOGS5 or BOOHO7. The undetected value for

BOOGSS was qualified as "UI", or information only while a similar undetected
result for BOOHO7 was qualified as estimated, "UJ".

A-82
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Table A-11. List of Radioactivity Data (pCi/g)--Unvalidated.

90
Sample Type Pand Aapg;:;. Alpha COAulnpthiang Beta Cofwe\:?ng 90gp Couni?ng GE‘P\‘l
Error Error Error
BOOFK6 Reg| 3A -6.5 5.3 | 2.9 | -0.221 | 4.8 12.7 0.8 | NA
BOQFK7 Reg| 3A -8.5 4.5 2.9 5.0 5.0 3.47 0.51 NA
BOOFKS Reg | 3A -10.5 3.21 2.8 -0.863 4.8 3.65 0.5 NA
BOOFKS Reg| 3A -13 2.4 2.7 -2.61 4.8 3.86 0.52 NA
BOOFLG Reg| 3A ~14.5 -2.42 2.3 -9.51 4.5 1.43 4.0 NA
BOOFL1 Reg | 3A -16 2.37 2.7 ~1.43 4.8 p.00 0.41 NA
BOOFL3 Blank{ 3A w-— -0.77 2.4 -10.5 4.4 -0.0686 0.29 NA
BOOFL4 Reg| 3A -28 -1.08 2.4 1.16 4.4 0.226 0.074 NA
BOOGRY Fdup| 3A -28 ~2.44 2.3 -12.6 4.4 3.27 0.50 NA
BOOGSO Reg 3A -31.5 -0.309 2.5 -11.3 4oh NA RA NA
BOOGS1 Reg 3A -36.5 -2.39 2.3 -11.2 4.4 NA NA NA
BOOGS2 Reg 3A =42 -0.337 1.9 2.33 4.7 NA NA NA
BOOGS3 Reg| 3A -46.5 1.05 2.1 6.72 4.9 NA NA NA
BOOGS4 Reg JA -52.5 2.28 2.3 4.82 4.8 0.13 0.46 NA
BOOGSS split 3A -52.5 3.4 1.3 33 2 < 0.04 -«={ Done
BOOGSS Reg| 3A -57 0.711 2 3.32 4.7 NA NA NA
BOOGS? Reg| 3A -66.5 1.48 0.48 2.26 0.87 379 330 NA
BOOGT1 Reg 3A -77 1.67 0.51 3.35 0.93 NA NA NA
BOOGT3 Blank{ 3A .- 0.76 a.1 0.87 0.13 HA NA NA
BOOGT4 Reg| 3A | 5.5 2.46 2.3 8.26 5.0 NA NA|  HA
BOOGTS Fdup | 3A -85.5 1.84 2.2 5.49 4.8 NA NA HA
BOOGTE split 3A -85.5 <3 === 19 2 NA NA NA
BOOGT7 Reg| 3A -97 1.81 2.2 0.815 L6 36.1 1.7 Done
BOOGTS Reg| 3A -102 62.39 5.5 4.94 5.2 NA NA NA
BOOGVO Reg| 3A -122 1.74 1.9 -2.12 4.8 NA NA NA
BOOGV1 Blank | 3A - 1.45 1.9 -0.26 4,9 NA NA NA
BOOGV2 Reg 3A -131 1.93 1.9 -0.22 4.9 NA NA NA
BOOGV3 Fdup| 3A -131 2.16 2 5.84 5.2 NA NA NA
BOOGV4 split 3A -13 <2 === 26 3 NA NA NA
BOOGVS Reg{ 3A -143.5 3.52 2.2 7.43 5.3 1.00 0.433 Done
BOOGVE Reg 38 -1 2.21 1.7 1.65 4.7 -0.182 0.44 Done
BOOGVT Reg{ 38 -3.5 4.82 2.2 5.78 5.0 1.25 0.55 Done
BOOGVE Reg 28 -5.5 1.83 1.7 5.93 5.0 1.14 0.54 Done
BOOGVY 8lank 3B e 2.95 1.9 -0.72 4.6 -0.016 0.45 Done
BOOGWO Reg 38 -7.3 3.27 1.9 8.75 5.1 36.3 1.7 Done

A-83




D7 33

3

2

2 3

WHC-SD-EN-AP-104 Rev. 0

TabTe A-11. List of Radioactivity Data (oCi/g)--Unvalidated.
] 0
Sample Type Pond Agﬁ;ﬁ' A Lpha C&Jl;'\pthiang Beta Cofu‘:g?ng F0gr Co:nggng cea’
Error Error Error

BOOGW1 Reg| 3B -9.5 2.43 1.8 3.28 [ 4.8 0.222 ” 0.47 | Done
B00GW3 Reg] 3B -13 1.22 1.6 2.9 3.8 1.55 0.40 Done
BOOGWL Fdup | 38 -13 4.02 2.1 3.42 4.8 1.06 0.53 Done
BOOGWS split]| 38 =13 <1 --- 19 2 < 0.04 ---| Done
BOOGWS Reg{ 38 =16 3.89 2 6.84 5.0 NA NA NA
BOOGWS Reg| 38 -21 1.43 1.6 0.48 4.7 1.47 0.56 Daone
BOOGWS Reg 3B -28 1.82 1.7 1.36 4.7 NA NA NA
BOOGK2 Reg 3B -3 4.28 2.1 3.59 4.8 NA NA NA
BOOGX3 Reg| 3B -35.5 3.45 2 2.06 3.8 NA HA NA
BOOGK4 Reg 3B -40 2.38 1.8 3.86 3.9 NA NA NA
BOQGXS Reg| 3B -52 3.01 1.9 4.57 3.9 NA HA KA
BOOGX6 Reg| 3B ~61.5 7.29 2.4 3.74 3.9 1.22 0.38 Done
BCOGXB Regq | 3B -70.5 2.54 1.8 5.88 4.0 NA NA NA
BOOGYO Blank 3B - -0.47 2.3 -0.59 4.1 NA NA NA
BOOGY1 Reg | 38 -80.5 -0.94 2.3 4.1 -0.41 NA NA NA
BOOGY2 Fdup 38 -80.5 1.14 2.5 4.57 4.4 NA NA NA
800GY9 Split 3B -80.5 2.7 1.2 31 2 NA NA NA
BOOGZ2 Reg| 38 -90.5 -2.59 2 3.02 4.3 0.806 0.34 Done
BOOGZ3 Reg| 3B -105 -1.77 2.2 1.37 4.2 NA NA NA
BOOGZ6 Reg 38 -118.5 =0.46 2.3 1.49 4.2 9.17 0.78 Done
BOOGZB Reg| 3B -123.5 -2.7 2.3 4.34 4.3 2.43 0.46 Done
BOOHOO Reg{ 3C -1 -1.45 2.2 -0.30 4.1 1.3 0.38 Done
BOOHO1 Reg ic -3 -0.65 2.3 -0.78 4.1 1.37 0.39 Done
BOOHOZ2 Reg | 3C -5 =2.25 2.1 0.30 4 2.86 0.049 Done
BOOHO3 Reg{ 3cC -7 -1.71 2.5 2.32 4.2 2,58 0.47 | Done
BOOHO4 Reg 3C -9 -1.87 2.4 -1.37 4.0 1.86 0.42 bone
800HO05 Fdup| 3cC -9 -3.21 2.3 0.64 4.1 1.60 0.41 pone
BOOHOS Reg! 3C ~11.5 -1.44 2.5 4.56 4.3 1.13 0.37 | Oone
BOOHO? sptit] 3¢ -11.5 1.9 1 2 25 < 0.04 ===} Done
BOCHO9 Reg} 3C -16 2.0 1.6 5.94 4.2 NA HA NA
BOOH1G Blank | 3C --- 0.94 1.4 2.13 4.0 0.101 0.37 Done
BOOHT1T Reg 3c -20.5 3.29 1.8 3.561 4.0 NA NA NA
800OH14 Reg{ 3C -30 2.98 1.8 6.59 4.2 0.408 0.41 | Done
800H15 Reg 3c -36 -1.11 1 -3.12 3.6 NA NA NA
BoOH16 Reg| 3C -40.5 3.02 1.8 4.1 4.1 NA NA NA
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Table A-11. List of Radioactivity Data (oCi/g)-~Unvalidated.

90
Alpha Beta sr
Sample { Type | Pond Aggr‘:::. Alpha Counting Beta Counting 905, Caunting GEA
P Error Error Error
P —— =#
BOCH17 Fdup | 3cC ~40.5 3.85 1.9 3.51 4.0 NA NA NA
BOOH18 Reg| 3C =50 1.86 1.6 3.51 4.0 NA NA NA
B0CH19 Reg| 3C =50 0.68 1.4 -1.39 3.7 0.479 0.40 | Done
BOOH20 Reg| 3C -70.5 2.66 2 6.38 5.1 NA NA NA
BOOH21 Blank{ 3C e 2.53 2 -1.47 4.7 NA NA NA
BOCH23 Reg| 3C =80 2.46 2 3.29 4.9 2.2% 0.52| bone
BOOH24 Sptit 3C -80 M M M M NA NA NA
— ]
NA Anatysis not requested.
M Missing result, figure not avajlable for this report.
--= Result onty reported as a “less-than" value--counting error not specified by laboratery,
1. GEA = Gamma Energy Analysis, see Table A-12.
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Radionuclide w/ estimated counting error (Err)

Primary Laboratory

NR

Sample
B00GS4
BGOGS9
BOOGT7
BOOGVS
BOOGYV6
BOOGV7
BOOGV8
BOOGV9
BOOGW1
BOOGWO
BOOGH3
BOOGW4
BOOGWS
BOOGX6
BOOGZ6
BOOGZ8
BOOHOO
BOOHO1
BOOHO?
BOOHO3
BOOHO4
BOOHOS
BOOHO6
BOOH10
BOOH14
BOOH19
BOOHZ3

9

137cs

0.602
0.34
0.0193
0.136
0.262
0.0374
0.446
0.31
0.0635
0.0238
0.258
0.495
-0.0818
0.112
0.32
0.0241
0.0268
-0.0589
0.0708
-0.113
0.0924
0.0429
0.0193
0.103
0.175
0.0433
0.0618

Not Reported.

——Ery

0.31

0.2
0.23
0.3
.23
.23
27
.31
.24
.22
.22
.27
.23
.20
0.2
0.17
0.18

6.2
0.19
0.18
0.17
0.20
0.18

1.6
0.20
0.18
0.19

COO0DOoOOoOO0OOoO0O0O

3

235mp a

26.03
7.1

- 22.73
| §5.35
-12
-6.03
21.38
~22.05
11.1
21.3
29.28
-24.68
27.83
5.83
25.62
15.48
1.04
10.02

O 1.04
-5.18
44.28
8.04
54.12
33.9
-31.38
6.48
9.3

P OO C ] WP O ~d o LN bt o

234-'-!

3.84
0.94
0.0945
1.78
~-1.69
-1.95
0.0968
-2.43
0.702
-1.13
-0.224
-0.194
-1.03
7.56
1.27

-3.83
0.858
-0.149

5.84
8.28
-1.63
6.54
0.373
~0.451
-1.93
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Radionuclide w/ estimated counting error (Err)

Alternate (Split) Lanratory

Sample K Err
BOOGSS 14 1.4
BOOGWS 9.76 0.98
BOOHO7 10.1 1

F 2735107 36
22 ~-Err 28Th  —Erp
-1.9 0.48 0.864 (.086
0.853 0.359 0.42 0.042
0.513 0,297 0.557 0.056

Undetected radionuclides reported for the above split samples
as "less-than" the following (oCi/g-dry):

"Be %4

BOOGSS <1 <0.04
BOOGKWS <0.8 <0.03
BOOHO7 <0.6 <0.03
EZL ‘IOSRU

BOOGSS <0.1 <0.3
BOOGWS <0.08 <0.2
BOCHO7 <0.07 <0.1
1l.OBa 141{:8

B0OOGSH <30 <0.6
BOOGHS <10 <0.4
BOOHO7 <5 <0.2

o FFe
<0.08 <0.4
<0.,06 <0.3
<0.05 <0.2
Cloeyy By
<0.03 <2000

<0.2 <300

<0.2 <100

Vhoo

<0.3

<0,2

<0.1

o “n
<0.03 <0.1
<0.03  <0.08
<0.02  <0.08

134(:5 13?cs
<0.04  <0.03
<0.03 <0.02
<0.03  <0.02

"¢I-v ®lqel

*e1R] MEY

(6/101)
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APPENDIX B

ANALYTE VARIABILITY GRAPHS
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Introduction

Appendix B contains graphs of selected validated duplicate data. The
graphs show how variability does/does not trend over the observed
concentration range of the duplicate pairs. The ONLY points appearing on the
graphs are ihose where each validated member of a data pair were reported at
detectable Tevels. These are based on some of the data appearing in the
Appendix A.

Each point on the graphs shows a standard deviation based on only two
sample results. The reader is cautioned about making grand inferences from
any particular point. Though inferences about a population variability based
on only two samples are minimally precise, multiple estimates impart more

“confidence.

Most graphs display two sets of validated data--field dupiicate/regular
or split/reguiar sample pairs. The first is based on the results of field
duplicates and their associated regular samples. These were collected
concurrently and submitted to the primary laboratory without notification that
they were duplicate samples. The first set demonstrates uncertainty in the
media and a single laboratory measurement system.

The second set appearing on most graphs is based on the results of split
samples and their associated regular samples. Split samples were submitted by
Westinghouse Hanford to an alternate Taboratory; associated requiar samples
were submitted to the primary laboratory. This set shows the wider validated
data uncertainty associated the media and an independent laboratory estimate
of the true average concentration at a particular Tocation.
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Selected Dupiicates: Gross Alpha.

Duplicata Std. Bay. (pCI/g)
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Figure B-2. Selected Duplicates: Aluminum.
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Figure B-3. Selected Duplicates: Arsenic.
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Figure B-4. Selected Duplicates: Barium.
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Figure B-5.

Selected Duplicates: Beryllium.
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Figure B-6.

Selected Duplicates: Gross Beta.
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B-7.

Selected Duplicates: Boron.
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Figure B-8.

Selected Duplicates: Cadmium.
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Figure B-9.

Selected Duplicates: Calcium.
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Figure B-10.

Selected Duplicates: Chromium.
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Figure B-11.

Selected Duplicates: Cobalt.

Salacted Dupllcates: COBALT
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Figure B-12. Selected Duplicates: Copper.
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Figure B-13.

Selected Dupiicates:

Lead.
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Figure B-14

Selected Duplicates:

Magnesium.
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Figure B-15.

Selected Duplicates: Manganese.
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Figure B-16.

Selected Duplicates: Molybdenum.
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Figure B-17. Selected Duplicates: Nickel.
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Figure B-18. Selected Duplicates: Potassium.
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B-19. Selected Duplicates: Silicon.
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Figure B-20. Selected Duplicates: Sodium.
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Figure B-21.
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Figure B-22. Selected Duplicates: Suilfate.
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B-23. Selected Duplicates: Vanadium.
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Figure B-24. Selected Duplicates: Zinc.
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APPENDIX C

ENVIRONMENTAL PROTECTION AGENCY OFFICE OF SOLID WASTE
AND EMERGENCY RESPONSE MEMORANDUM
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 26450

JA | 91989

- .

) Tl vemTh ARNT EATE RTINS RS 45,

Mr. Thomag €. Jorling

Commissioner

Department of Environmental Conservation
State of New York

Albany, New York 12233-1010

Dear Mr. Jorling:

I am writing in response toc your letter of May 5, 1%89, in
which you ask numercus questions concerning the regulatory

. status, under the Rescurce Conservation and Recovery Act (RCRA),

of environmental media (ground watar, soil, and sediment)
contamninated with RCRA-listed hazardous wastas.

As you point out in your letter, it is correct that the
Agency's “contained-in® interpretation is that contaminated
environmental zmedia must be managed 33 if they wveres hazardous
wastes until they no longer contain the listed waste, or are
delisted. This leads to the critical question of when an
envirocnmental medium contaminated by listed hazardous waste
ceases to be a listed hazardous waste. In your letter, you
discuss three possible answers (based on previocus EPA pogiticons
and documents) which you believe address this question, and
request the Agency to clarify its interpretation. Each of these
is discussed below.

The first possible answer you cite would be that the
contaminated media would be a hazardous waste unless and until it
iz deligsted, based on the "mixture™ and “derived-from® rules. As
you corrasctly state in your letter, a waste that meets a listing
description due to the application of either of these rules
remains & listed hazardous waste until it is delisted. However,
these two rules do not pertain to contaminated environmental
nedia. Under our rsgulations, contaninated media ars not
considered solid wastes in the sense of being abandoned,
racycled, or inherently waste-like as those terms are defined in
the requlations. Thersfors, contaminated environmental media
cannot be considered a hazardous wvaste via the "amixture®” rule
(i.e., to have a hazardous waste mixture, a hazardous waste must
be mixed with a golid waste per 40 CFR 261.3(a)(2)(iv)}). -
Similarly, the "derived=-from"™ rule does not apply to contaminated
nedia. Our basis for stating that contaminated environmental
nedia must be managed as hazardous wvastes is that they “contain®
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listed Hazardous waste. These environmental media must he
zanaged as hazardous. waste because, and only as long as, they
."contain®™ a listed hazardous waste, (i.e., pntil decontaminated).

The second possibility you mention is that environmental
media contaminated with a RCRA listed waste no longer have to be
managed as a hazardous waste if the hazardous constituents are
completely removed by treatment. 7This is consistent with the
Agency's "contained-in" interpretation and represents the
Agency's current policy.

The third pessibility you discuss comes from Sylvia
Lowrance's January 24, 1983, memorandum that you cited in your
letter. This memorandum indicates that OSW has not issued any
definitive guidance as to when, or at what levels, environmental
media contaminated with listed hazardous waste are no longer
considerad to contain that hazardous waste. It alsc states that
until such definitive guidance is issued, the Regions may
determine these levels on a2 case-sgpecific bagis. Where this
determination involves an authorized State, such as New York, our
policy is that the State may also make such a deterzination.

Related to such a determination, you ask whether a risk
assessment approach that addressed the public health and
environmental impacts of hazardous constituents remaining in
treatment residuals would be accaptable. This approach would be
acceptable for contaminated media provided you assumed a direct
exposure scenaric, but would not be acceptable for "derived-fronm”
wastes under our current rules. Additionally, consistent with
the statute, you could substitute more stringent standards or
criteria for contaminated environmental media than those
recommended by the Federal EPA if you detarmined it to be
appropriats.

The Agency is currently invelved in a rulemaking effort
directed at setting de minimis levels for hazardous constituents
below which eligible listed wagtes, treatment residuals from
those wastess, and environmental media contaminated with those
listed wastes would no longer have to be managed as hazardous
wastes. The approach being contsmplated in the
program would be similar to that used in the proposed RCRA Clean
Closure Guidance in terms of the exposure scsnario (direct
ingestion), the management scsnario (not in a waste management
unit), and the levels (primarily health-based).

Your final gquestion relatad to whether the "ramove and
decontaninate® procedure set forth in the March 19, 1987 federal
Register preamble to the conforming regulaticns on closing
surface impoundments applies when making completa removal
deterzinations for soil. These procsdures do apply when one

C-2
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chooses to clean close 2 hazardous waste surface impoundment by

removing the waste. The preamble language states that the Agency
interprets the term "remove® and "decontaminate™ to mean removal

of all wastes, liners, and/or leachate (including ground water)

. that pose a substantial present or potential:threat o human

health or the environment (52 IR 8706). Further discussion of
these regquirements is provided in a clarification notice
published on March 28, 1988, (53 FR 1144) and in OSWER Pelicy
Directive § 9476.00-18 on demonstrating equivalence of Part 265
clean closure with Part 264 requirements (copy enclosed).

I hope that this response will be helpful to you in
establishing and implementing New York's hazardous waste policies
on related issues. Should you have additional questions, please

contact Bob Dellinger, Chief of the Waste Characterization Branch
at {202} 475-8581.

Sincerely yours,

W e

nathan 2. nnon
cting Assistant Administrator

a- =
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